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Cost of Steam Leaks at 100 Pounds Pressure 
{Assuming steam costs 50 cents per 1000 Ibs.) 

Size of Lbs. Steam Wasted Total Cost Total Cost 

Orifice Per Month Per Month Per Year 

1/2” 835,000 $417.50 $5,010.00 

3/8” 470,000 235.00 2,820.00 

1/4" 210,000 105.00 1,260.00 

1/8” 52,500 26.25 315.00 

1/16” 13,200 6.60 79.20 ig COSTS far more to live with leaky 

1/32” 3,400 1.70 20.40 steam traps than it does to replace 
eee them with Armstrongs — the traps that 


pass no steam. Measure their cost against 
steam losses caused by traps that let steam 
get by (see left). 

In Armstrong traps the discharge valve 
is water-sealed at all times—no steam gets 
to it. There’s no chance for dirt to hold 
the valve open and let steam escape. 
Armstrong traps don’t COST money, they 
SAVE money. Ask your nearby Armstrong 
representative to figure on the traps you 





need now. 
ARMSTRONG MACHINE WORKS 

Saves $59.62 MOATHLY — $98 for Armstrong 820 Maple St., Three Rivers, Mich. 
Steam Traps cut fhe fuel oil consumption at 
Wisconsin Cleaners, Milwaukee, from an aver- * 
age of 1167 aniline per month down to an 
average of 625 ghllons per month. The traps SEND FOR THE STEAM 
were better than {for free’ — they pay back TRAP BOOK. It tells how 
their purchase prke more than seven times to figure condensate loads, 
every year! ‘ how to select traps. Includes 


prices, data, capacities of 
Armstrong Steam Traps. 
Write for your copy. 
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Two 500-hp 150-psi packaged boilers installed in 
the Bethlehem plant of the Allentown-Bethlehem 
Gas Co. They generate 35,000 Ib of steam per 
hr for catalytic cracking of natural and LP gases. 
Heating values of these gases are cut back to 
conform with that of manufactured gas before 
all three are mixed and piped to city mains. 
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Acorns of Science ... 


Rensselaer Plant Has Diesel Capacity of 7,150 Horsepower 
Starting in 1924 with the installation of the original diesel, 
this municipality has gradually increased to present capacity 


Dye Exposes Microscopic Cracks . . 


Duplicating the long-used kerosene or oil test, this method 
uses a red dye to expose cracks in a white- coated surface 


Purification Features Conditioning System 
L. F. Clifford, Consulting E 
Of particular importance in this installation is the use of tri- 
ethylene glycol to purify the conditioned air. Final temperature 
control is by means of individually located thermostats in zones 


Light-Weight Aggregates for Construction 
Used instead of sand and gravel, these aggregates not only make 
a lighter concrete, they have good insulating qualities as well 


Speed Controls Increase Output and Reduce Costs 
Louis Kasper, Mechanical Supervisor, 
Francis A. Westbrook, Mechanical Engineer 
Punch presses equipped with individual speed controls gave a speed 
range of 100 to 250 strokes per minute. Fluctuation in stroke speed 
is now completely eliminated and rejects are at the minimum 


Heater Care Prior to the Heating Season 


Even though heating systems were checked in the early spring, 
here are a few Bints to insure efficient winter operation 
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Operation and Maintenance .. 
Starting-Up Suggestions ..... 
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PROTO 


Power SoCkorse 
.. for Speed and Force! 
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PROTO * Power 
Sockets Tripled 


Fast as a Derby winner and 
strong as a plow horse, 
PROTO* power socket wren- 
ches are the mainstays of 


eal 


Pi 


Single-Hexago 






Socket 





production in factories using io 
power nut runners. And Socket 

they’re odds-on favorites : 

with mechanics who need 

heavier than thin-wall Extra- 
sockets for standard a 


handles and attachments. 
In the greatly expanded 
PROTO* line-tripled 
recently—sizes and designs 
are available for almost 
every type of job. Hitch up 
the right power horse to 
your work. Race to your 
PROTO* dealer for these 
tough power sockets. 


Write for catalog to 


PLOMB TOOL COMPANY x \ 
2276X Santa Fe Ave., 


Universal 


Los Angeles 54, Calif. 
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Developments not yet available, but of interest to the Plant 
Engineering Group as previews of future tools and methods 


Stereo Television 


@ Two-dimensional television has al- 
ready invaded industry and a story on 
how it is being used to view gages. 
turbine exhausts and other phenomena 
in places too dangerous or remote for 
human observation will appear in an 
early issue. Now the Argonne National 
Laboratory reports progress in the de 
velopment of stereo television. 

Manipulation of objects in three-di 
mensional space requires depth percep- 
tion in both viewing and control 
means. The laboratory program was 
undertaken to study the possibilities of 
using three-dimensional television in 
conjunction with remotely controlled 
electric manipulators. 


Electronic Umpire 


@ Another method of keeping track 
of moving objects has received its 
impetus from sports. Two of three 
phototubes, laid upon or set flush with 
the surface of the ground, view nar- 
row, vertical zones in front of and be 
hind home plate. The third tube views 
a slant zone which may be tilted to 
intersect the vertical zones at the 
proper heights. 

A baseball passing through the zones 
throws shadows on the phototubes, 
causing pulses which are amplified and 
fed into thyratrons in the control cir- 
cuits. Proper sequence of pulses neces- 
sary to fire all three tubes is obtained 
only when the ball passes through the 
slant zone after passing the first and 
before the soon vertical zone. High 
and low pitches produce an incorrect 
sequence, indicating a strike. The de 
vice is from the General Electric Co 
Electronics Laboratory. 


Sound Measures Water Velocity 


@ Ultrasonic sound now promises a 
simpler means of finding velocity, and 
therefore rate of flow of water and 
other fluids. Transmitter and receiver 
of the sound waves, pitched too high 
to be audible, are placed on opposite 
sides of a duct of definite size, and are 
displaced a definite distance along the 
axis of flow. Speed of the water 
causes a displacement in phase angle 
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of the sound as it passes through th 
duct. This angle is measured and in 
dicated in terms of velocity. Acc 
racies 98% have been obtained. 

R. C. Swengle, consultant who de 
vised the idea, and two Pennsylvani 
Water and Power Co. engineers ar 
working on the method and expect t: 
overcome the remaining obstacles t: 
large scale measurements. With tur 
bine testing one of the first aims, in 
stallations will require relatively simp|: 
testing equipment. 


New Yardstick 


@ Atoms and radar team up to pro 
duce a new standard of length with ar 
accuracy of one part in 40 million, or 
four times that of the present inter 
national standard. Scientists of West 
inghouse Research Laboratories and 
Allegheny Observatory place an isotope 
of mercury made from gold at Oak 
Ridge atomic pile in argon gas, ir- 
radiate it with ultra-short radio waves 
and measure the wave length of the 
resulting radiation. 

Present standard of length is based 
on the wavelength of red light emitted 
from cadmium. A new standard would 
have to be confirmed by three independ- 
ent laboratories before being consid 
ered. Researchers are also experiment 
ing in France and Britain. 


Miniature Rocket Motor 


@ Tiny, liquid-fuel rocket motor that 
can be held in the hand is being used 
at the Massachusetts Institute of Tech 
nology to develop fuels for full size 
rocket motors. In spite of its small size 
it operates on the same principle and 
with the same efficiency as its larger 
prototype, but on a greatly reduced 
scale. Fuel consumption is only two 
pounds per minute compared to twelve 
tons for the German V-2. 

Small size is an advantage not only 
because of cost in testing scarce and ex 
pensive fuels but also because of great- 
ly simplified safety precautions. Fuels 
generally used ignite spontaneously on 
contact inside the motor, develop about 
300 psi and have exhaust speeds of ap 
proximately 5000 mph. 
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Control feed water level accurately during 
QUICK load change T,T. with IMPULSE regulation 


DRUM FEED WATER LEVEL J Y/ 


cme eee lo 


TI 











] COMPARE that solid red line with the s-u-r-g-i-n-g feed water 
level represented by the dotted black line. Trouble is that 
conventional two-element systems, once adjusted for a given 
rate of change T,T3, merely react to magnitude of steam load 
without being able to compensate for a different rate of change 
in load 'T;To. Since “shrink and swell” and resulting false drum 
level are functions of rate of change as well as magnitude of 
load, only Swartwout impulse regulation acts instantly and 
positively for any rate of change in load of any magnitude. 





DIFFERENTIAL LEVEL AND IMPULSE CONTROL has setback bellows 

for wide throttling range and stability; reset bellows for 
constant level regardless of load. Bellows A, B and needle 
valve N, which comprise the impulse unit, convert air pressure 
proportional to load magnitude into an impulse reflecting rate 
of change as well as magnitude of load. This impulse cancels 
out drum“shrink and swell” effect (transmitted by torque tube) 
which is also based on rate of change and magnitude of load. 
Adjustment for varying water level with load is effected by 
bellows C, D if desired. 








Swartwout 


POWER PLANT EQUIPMENT 





SQUARE ROOT of steam line orifice differential is taken by 

U1 flow transmitter which feeds air loading pressure pro- 
portional to steam flow into X7 differential level and impulse 
control. Regulating valve is equipped with Jl Positioneer and 
J4 air lock. J6 panel shows intermediate and manual pressures, 
provides for manual and automatic operation. In addition to 
this FW6 two-element impulse system, Swartwout also makes 
an FW7 three-element impulse feed water regulating system. 
Other types include the FW5 single-element system and 
SC (FW1) thermo-hydraulic system. A262 


SEND FOR BULLETINS $-27, $-20-E. THE SWARTWOUT COMPANY, 18511 EUCLID AVENUE, CLEVELAND 12, OHIO 
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301 Armstrong Machine Works—The 
small inverted bucket steam trap to be 
exhibited has a stainless steel strainer 
built right into the body and a separate 
strainer, thereby eliminating extra fit- 
tings and installation labor. known as 
the No. 881, this side-inlet, side-outlet 








trap is used for draining smaller sized 
equipment producing relatively small 
amounts of condensate. In traps having 
a small discharge orifice, good practice 
recommends that a strainer be installed 
ahead of the trap to avoid clogging 
when dirt and scale conditions are pres- 


ent. Booth No. 330-332. 


302 Chicago Metal Hose Corp.—New 
high pressure (integral ring) pipeline 
expansion joint called the Flexoniflex 
unit should be of vital interest to all 
engineering and operating personnel 








attending the show. These units, fo 
the 1500 psi working range, have been 
successfully used in critical projects 
during the past several years. The 
joints consist of corrugated, bellows- 
type, sections of stainless steel or other 


8 


{ail in 





alloys formed within integral control 
rings and end sections. Research and 
development of this product was made 
in recognition of today’s trend toward 
ever increasing pressures and tempera- 
tures in industrial power and processing 
activity. Booth No. 244. 


303 Taylor Instrument Companies— 
This company plans to exhibit in its 
booth, No. 370-372, a diagrammatic 
graphic panel for power plants. This 

















unit will show how supervision has 
been made easier and the panel less ex- 
pensive to build. Demonstrations of the 
following new products will be made: 
Transet Tri-Act controller, Transaire 
temperature transmitter and power 
plant instruments. 


304 Boston Gear Works.—Included in 
the new items this company will exhibit 
are: gear reduction units, gear self- 





Here are new developments in the power 
ia field that you should see while visit- 
ing the Power Show Nov. 27 to Dec. 2. See 
the manufacturer at his booth for all 
BLAl particulars, or enter the key number on 
¥\ the postage-free card, page 117, and mail 


aligning pillow blocks and bronze oil- 
impregnated bearings. These products 
should prove of interest to the visiting 
engineers. Booth No. 287 


305 Fred H. Schaub Engineering Co., 
Inc.—To obtain full information on this 
company’s different types of automatic 
boiler feed and condensate return sys- 
tems visit their booth 17E. The latest 





developments include a Magnetrol boil- 
er water level control and Master-Bilt 
boiler feed pumps equipped with Flexi- 
matic mechanical seals and permanently 
lubricated bearings. 


306 The Hays Corp.—This manufac- 
turer of combustion and industrial in- 
struments and controls will occupy 





booth 68. Of particular importance will 
be their display of CO, scales, sampling 
and recording equipment, complete boil- 
er panel, draft gages and recorders and 
flow meters. 


307 DeZurik Shower Co.—Newest item 
in the valve line of this company to be 
exhibited is an air-operating unit for 
their line of plug valves. This develop- 


( Continued on page 10 ) 
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BONNET SAVER BUSHING — No need 
_ fo junk the bonnet when operating threads 
are worn. Just slip in a new, patented 
“Bonnet-Saver Bushing” and have good- 
as-new thread engagement. 


U-BBLT GATES 


measure up fo this 
16-point standard 






. Perfect-Grip Handwheel 


. Valve Index Plate 


Ww 


. Secure Wheel Nut 


4. Heavy Manganese Bronze Spindle 


wn 


. Large Packing Nut 

6. Self-centering Packing Gland 
7. Deep Stuffing Box 

8. Heavy Duty Bonnet 


9. Unique Renewable Bonnet-Saver Bushing 








10. Body-Bonnet Safety Joint 
1 


. Extra- Wide Gauge Reversible Bronze Wedge 
12. Heavy-Duty Body 

13. Bronze Seat Rings, Expanded in 

14. Full Length Pipe Threads 


15. Liberal Diaphragm Clearance 


PRESSURES 
Screwed Flanged 16. Strong U-Bolt 
150 Ibs. Steam 125 Ibs. Steam 
225 Ibs. O.W.G. 175 Ibs. O.W.G. 


Bronze Mounted or All lron—Sizes (” to 3” 


TROUBLE IS RULED OUT! Check these 16 advanced features—for wear- 
resistance .. . for ease of maintenance. From handwheel to diaphragm, notice 
how thoroughly trouble has been ruled out in designing this U-bolt valve. No 
other valve in its class measures up to Jenkins U-bolt Gate on all these points, 








RUGGED CONSTRUCTION — Here's 


many of them exclusive. proof. When the U-bolt nut was tightened 

Y oe —_— =~ , ' 1 it’s down witha 14” socket wrench until the 

ou can take it apart and put it together again in two minutes, and it’s a high tensile steel bolt broke, the heavy 
cinch to clean. When operating threads become worn, just slip in a new duty body and bonnet did not crodd 


“Bonnet Saver Bushing” and restore it to new-valve 


efficiency. It’s a favorite for those plumbing-heating, 
mine, mill or any services where excessive sediment is 
tough on valves and where freezing is a hazard. 


For “renewability” without waste, bull-necked endur- 
ance, and low upkeep cost, you can’t beat Jenkins U-bolt CO re tne ee heeied 


Valves. Yet they cost no more! Full details and specifica- ail 
tions in new circular, Form 179-B. Jenkins Bros., 100 Park 
Avenue, New York 17. Jenkins Bros. Ltd., Montreal. 


Sold through leading Industrial Distributors 
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( Continued from page 8 ) 


ment completes a group of remote-op- 
erators that have been perfected in re- 
cent years. The new air-operator is also 





available with positioner, and supple- 
mental equipment includes a simple air- 
switch, a solenoid operated air switch 
and a manual throttling-control station 
Booth No. 305. 


308 Stephens-Adamson Mfg. Co.—See 
this company’s exhibition of conveyer 
equipment, which includes their Seal 
master ball-bearing carrier, natural fre 





quency vibration conveyers, and ring 
type Knittel crushers. All types of ma- 
terials such as stone, sand, gravel and 
coal can be handled efficiently with this 
equipment. Booth No. 218-220 


309 Niagara Blower Co.—Exhibited in 
booth No. 23, 24 and 25, will be equip- 
ment for the “Controlled Humidity” 





10 


method of air conditioning that em- 
ploys Hygrol, a hygienic absorbent 
liquid, to remove atmospheric moisture 
without requiring refrigeration to dry 
the air. Also on display will be an air 
conditioner and the Hygrol concentra- 
tor, which provides for automatic main- 
tenance of this absorbent liquid at full 
efficiency. Heat exchangers, after cool- 
ers and a refrigerant gas condenser, 
which is a new development with over 
300 ton capacity will be shown 


310 Edward Valves, Inc.—A _ typical 
pressure loss testing hook-up, the coun- 
terpart of actual equipment used in 
valve design in the Edward laborato- 
ries, will be featured. The test arrange- 
ment will demonstrate, using half-sec- 
tion models of both conventional valve 
body styles and the new streamlined 
valve bodies, comparative flow charac- 
teristics. In particular, the superior 
opening action and lower pressure drop 
of the Edward piston-type check and 
stop-check designs will be demon- 
strated. The exhibit will also show full- 
scale models of globe and angle, gate, 
non-return, check, blow-off, feed-line 
instrument, and relief valves and strain- 
ers. The exhibit, which occupies booths 
26 and 27, will also incorporate murals 
of this company’s manufacturing and 
research procedures and typical instal- 
lations. Booth No. 26-27 


311 The Hilliard Corp.—Those engi- 
neers responsible for design or mainte- 
nance of lube oil filtering in diesel o1 
machine shops will be interested in 


this company’s equipment. The purifi 

cation of internal combustion engine 

lube oil will be —— in detail 
sooth No. 229-231 


ER 


For more information use one of the 
convenient reply cards on page 117. 
No postage necessary. Insert the key 
numbers of items about which you want 
additional information mailed to you. 


I 


312 The Permutit Co.—This company 
will exhibit an operating plexiglass 
model of a deaerating heater. Air will 
be blown into the unit in place of steam 
and the activity and flow of water will 
be apparent. Also displayed will be an 
ion exchanger that shows how a zeolite 
water softener can follow a hot lime 
soda softener and the effluent will not 
have to be cooled because it is not af- 
fected by high temperature or high o1 
low pH. Booth No. 79 
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313 Livingstone Engin Co.—This 


company has reserved two booths, No 
203 and 380, where they will demon- 
strate their Speedylectric and Speedy- 





therm Boilers. Most of the equipment 
is of the latest design and will be ex- 
hibited for the first time. An actual 
boiler installation will be made, and the 
unit will operate to generate steam at 
460 F and 30 psi. 


314 Allis-Chalmers Mfg. Co.—Recent 
additions to power equipment lines will 
highlight this company’s display that 
includes a redesigned bracket-bearing 





induction motor and a 


squirrel-cage 
model of a single-suction, double-case, 
barrel-type boiler feed pump. 

Also exhibited will be a gondola car 
shaker; a scale model of a typical single 


circuit unit substation; and a demon- 
stration of the company’s remote indi 
cation system. Booth No. 3 to 5 


315 The V. D. Anderson Co.—At the 
exhibit of this company you will see 
their latest forged steel traps in small 
sizes. These units are light in weight 
and range from % to % in. in diameter 
No. 340 is for either straight line or 
elbow installation. Trap No. 60 has a 
bottom inlet and top outlet. Operating 
conditions for both traps are to 500 psi 
and 800 F. Booth No. 83 


316 Wm. W. Nugent & Co., Inc.—This 
company’s exhibit will consist of pres- 
sure and gravity type oil filters of vari- 
ous sizes and fittings, such as sight 
feed valves, sight flow indicators and 
compression union fittings, which are 
used extensively in oiling systems. A 
recently developed full flow oil strainer, 
which is used for diesel locomotives will 


( Continued on page 14 ) 
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For TOP ¢ 
SELF-CONTAINED STEAM GENERATOR __| 


EFFICIENCY FA 
or 

<n 

aleoworer TREATMENT 


SCALE AND CORROSION PREVENTION 


With a Nalco Service Policy and Nalco Chemicals to fit your 
water treatment requirements, you can keep your self-contained 
boilers operating indefinitely at top efficiency — without any of 
the costly difficulties caused by scale and corrosion. This part of 
the Nalco System was designed expressly to provide small boiler 
users with the same complete water treatment services enjoyed 
by thousands of the country’s largest power plants. A new 4-page 
bulletin gives complete details on The Nalco System as applied 
to the modern self-contained boiler. Your copy will be sent 
promptly, without obligation. 


Write for Bulletin 49 
















SR-155 FUEL OIL ADDITIVE 
FUEL SAVING...CLEAN BURNERS 


Nalco SR-155 is a complete fuel oil additive. I¢ replaces two, three 
or more single-purpose additives to: (1) keep storage tanks, fuel 
lines and burners free of sludge and gum; (2) prevent soot forma- 
tion in the firebox and flues; (3) inhibit corrosion throughout the 
fuel system; and (4) act as a combustion catalyst to assure com- 
plete burning of oil. Fuel savings and reduced maintenance costs 
usually more than repay the cost of continuous SR-155 treatment 
— and very little SR-155 is needed per 1,000 gallons of fuel oil! 
Details on Nalco SR-155 will be sent on request. 


Write for Bulletin 46 





NATIONAL ALUMINATE CORPORATION 
6218 West 66th Place ° Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Alchem Limited, Burlington, Ontario 





THE fy Ve 


SYSTEM .« Serving Industry through Practical Applied Science 
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Horizontal Multipass Condensers 
(Closed Type) 


Water circulated in tubes traverses 
the length of the unit a number of 
times as determined by baffles in 
the heads. 


ave Feuer 


and 
REFRIGERATION COST 


Vogt Condensers, because of their correct design. 
STEP UP the rate of heat transfer and STEP DOWN 
head pressures. With the liquid delivered at a lower 
temperature, smaller compressor capacity is needed. 
saving in original as well as operating costs. 





z 
> 
ze 


One of the two basic types illustrated will fit 
your operations exactly. Install Horizontal 
Multipass (closed type) for use with clean 
waters. Where the water is hard, forms scale, 
contains mud or promotes fungus growth, 
Vertical Single Pass (film type) which can 

be cleaned in operation. are recommended. 


> 


lett. 
2° Sahenes 
ve 


Vertical Single Pass 
Condensers 
(Film Type) 


Patented ferrules give 
equal distribution of water 
to and over the surfaces of 
all tubes in a unit, 


HORIZONTAL and 
VERTICAL TYPES 
SHELL and TUBE 
CONDENSERS 
For Every Service 


Write For Bulletin RC-1 


HENRY VOGT MACHINE COMPANY 


Battery a eight 42"x 16'-0" INCORPORATED 
Vertical, Single Pass, Con- 1000 W. ORMSBY ST., LOUISVILLE 18, KY., U.S.A 


wf > ~ 
densers at Armour and ’ a , KY.; 
Company, National Stock- Branch Offices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, 
rs Illinois, PHILADELPHIA, $T, LOUIS, CHARLESTON, W. VA. 
a NS pw 





‘Voot REFRIGERATION CONDENSERS 
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What evidence is there of copper tube’s satisfactory performance 
in heating systems? 


A The substantial, growing trend to use copper tube 
in all types of heating systems, notably forced- 
circulation hot water and radiant panel heating. 


What are some of copper tubing's advantages? 


a Durability, flexibility, light weight, labor savings and 
low total cost. 


What about freezing? 


F_ | Try to avoid it, but remember that soft annealed 
ANACONDA Copper Tubes are highly ductile and can 
usually withstand several freezings with little 
possibility of damage. 


Can you tell me more? 


For better Piping ... use 


ANACONDA 
COPPER TUBES 
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be shown. This strainer contains a bas- 
ket with very fine mesh stainless steel 
wire. The feature of this strainer is the 
basket, which may be dismantled to 
facilitate cleaning. Also displayed will 
be a model of the reciprocating engine 
to illustrate the working of telescopic 
oilers. Booth No. 239 


317 Ames Iron Works—Look for booth 
No. 77 where this company is demon- 
strating its Amesteam generator. This 





packaged steam boiler has been de- 
signed for performance and service, it 
is fully automatic in operation, and it 
is compact. Sizes range from 10 to 500 
hp with operating pressures from 15 
to 200 psi. 


318 J. E. Rhoads & Sons—This com- 
pany’s exhibit will be built around 
leather packings . . . showing a new 
plastic demonstrator equipped with 
leather packings. Their Tannate belted 
short center drive, together with vari- 
ous grades of flat leather belting, round 
belting and textile strapping will be 
offered for review. Booth No. 269-271 


319 The American Brass Co.—Be sure 
to see this company’s exhibit of elec 
trical wiring conduit that has under- 
gone recent improvements. The con 





duit is liquid tight and flexible and 
ranges from ¥% to 1% in. nominal size. 
A synthetic jacket is extruded over an 
all-metal flexible galvanized steel tub- 
ing. Application is for electrical pro- 
tection from water, oil, grease and 
chemicals in hard-to-get-at places. 
Booth No. 56-57 . ; 


320 Leeds & Northrup Co.—TIwo new 
developments of interest to public 
utility engineers are to be displayed by 
this company. Both of these new prod- 
ucts are demonstrated in operations 
simulating actual plant application. 
First of these is a system that provides 
virtually instantaneous transmission of 
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electrical load data from a remote lo 
cation to a central dispatching point. 
Response is so fast that load changes at 
the metering point begin to show at the 
receiving recorder within only a few 
seconds. 

Advance showing is also made of a 
new technique in automatic combustion 
control that links directly from the tie 
line to the boiler firing equipment that 
applies changes in electrical load direct- 
ly to boiler control. Booth No. 22 


321 Geo. P. Reintjes Co—This com- 
pany intends to exhibit one of their 
stud-protected floating wall construc- 
tions, a single hung suspended arch and 
wall, and a refractory-hung insulated 
arch. Those visiting this booth will be 
interested in learning how boiler fur- 
naces can be lined simply and effective- 
ly to assure good boiler operating con- 
ditions. Booth No. 33 


322 The American Pulley Co.—At this 
company’s booth those interested in 
power transmission drives will find a 
new double-taper adjustable-diameter 





wedge type sheave for V-belt. This unit 
is easily assembled onto shafts and is 
unlocked and removed without binding 
of parts. The sheave will not freeze and 
can be adjusted with ease. Booth No 
274-276. 


323 Buffalo Meter Co.—Their exhibit 
will cover displacement type meters for 
measuring liquids. Tliese liquids include 
practically all commercial liquids such 
as cold water, hot water, petroleum 
products, solvents, vegetable oils and 
chemicals. Features of the exhibit will 
be a hot water and chemical meter. This 
hot water meter is the most workable 
and practical unit developed for. volu- 
metric measurement of boiler feed water 
»r condensate or process hot water that 
functions dependably for a long period 
of time despite the lack of lubricating 
properties of hot water. Booth No. 69 


324 The C. E. Squires Co.—At booth 
468 will be shown steam specialties and 
in particular the Squires pilot operated 
reducing valve. This valve is noted for 
being (1) positive dead end—single 
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seated; (2) large reduction—from 600 
psi to oz in one step—no intermediary 
valves necessary; (3) close regulation 
—within oz of desired pressures; (4) 
low maintenance—few repair parts, 
less time and labor to repair and less 
operating time lost. 


 —___- 


For more information use one of the 
convenient reply cards on page 117. 
No tage necessary. Insert the key 
numbers of items about which you want 
additional information mailed to you. 
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325 Strong, Carlisle & Hammond Co.— 
The complete line of steam specialties, 
manufactured by this company, will be 
on exhibition in booth 572. This line in- 
cludes steam traps, strainers, reduction 
valves, block steels and separators. One 
feature will be the new 070 steam traps, 
which are furnished with and without 
a strainer. 


326 U. S. Electrical Motors, Inc.—A1 
the booth of this company visiting engi- 
neers will view a new variable drive 








unit with a speed variation of 4 to 10, 
000 rpm. This design comes in %, % 
Y% and % hp sizes. In addition several 


new sanitary motors will be exhibited. 
Booth No. 289. 


327 E. F. Drew & Co., Inc.—Emphasis 
will be placed on their new anti-pre- 
cipitating agents, and equipment will be 
used to demonstrate the effectiveness 
of the material. The anti-precipitating 
agents are used largely for evaporator 
treatment. They have found wide appli- 
cation in water evaporators but especial- 
ly in sugar evaporators in the sugar 
manufacturing process. Materials are 
very specific in their action in controlling 
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STRIP HEATERS 











in straight lengths, curves, rings, 4 


ments and with fins. 40" to 95 
y 4" to 214" width. lron, steel 
joy sheaths, 


Lhectiie 











TYPICAL APPLICATIONS 


Lavy wo bstall CHROMALOXx Electric Strip Heaters 
give clean, dependable and accurately controlled 
heat. They are widely used in platens, dies, 

kettles, tanks, ovens, air ducts and other 

applications requiring accurate temperature 

control and around-the-clock service. 


If you are a user of heat, either in processes or 
products, you can get many valuable application 
ideas by sending for the booklet below. On-the-job 
engineering assistance, without obligation. 


CHROMALOX 


Electric Heat for Modern Industry 


WANT MORE FACTS? 
Send for this booklet of appli- 
cation ideas you can adapt for 
use in your plant. Write for your 
free copy today. 


Chromalox Electric Fin-Stip Heaters 
mounted in air ducts, 






Plastic extrusion barrel with Chromalox 
Ring, Straight and Curved Strip Heaters. 


EDWIN L. WIEGAND COMPANY 





7520 THOMAS BLVD. - PITTSBURGH 8, PA. 
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scales that are very objectionable in the 
sugar manufacturing field, for example 
silicate or oxalate. In the industrial wa- 
ter field the materials also have been 
found to be very effective in all types 
of evaporators. The materials are also 
very effective in controlling deposits 
where water is needed without concen- 
tration. This method, for general indus- 
trial usage, permits heating to the boil- 
ing point. Booth No. 434. 


328 Wright Hoist Div.—If you have a 
lifting problem in your plant visit booth 
280 where this division of Amercan 








Chain & Cable Co., Inc. has its display. 
These electrically operated hoists range 
in capacity from % to 10 ton. 


329 Wheelco Instruments Co.—Among 
the products exhibited by this company 
will be their air-operated strip chart re- 
corder. This recording controller incor- 





porates the “Wheelco Electronic Link”, 
and it will prove of interest to those 
concerned with measuring temperatures, 
speed, flow or static strain loads. Booth 
No. 222. 


330 Crane Co.—At this show will be 
featured a large pressure-seal bonnet 
automatic stop-check valve of improved 
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design, developed for use on high-tem- 
perature, high-pressure piping in cen- 
tral power stations and large industrial 
plants generating their own power. 
Also to be shown is a completely new 
line of high-pressure valves, called lip 
seal valves, which will be available in 
sizes % to 2 in. Booth No. 53. 


331 The Johnson Corp.—The exhibit 
of this manutacturer will cover a line 
of steam specialties and boiler room 
equipment. Featured will be operating 
demonstrations of types “S” and “L” 
rotary pressure joints and a direct op- 
erated solenoid valve. Emphasis will 
also be placed on a high temperature 
boiler feed system with detailed blow- 
ups to tell the story of its money-saving 
operation. 

_ Types “S” and “L” are newer varia- 
tions of Johnson joints, which are used 
wherever steam or liquids under pres- 
sure must be admitted to rotating: ma- 
chine parts. Type “S” is completely self- 
supporting halting the threat of rapid 
wear that comes with misalignment. 
Type “L” has lugs cast on bodies to 
permit simple rod support. The joints 
are completely packless, self-lubricating 
and self-adjusting. Visitors to the ex- 
hibit will see them in actual operation. 
Booth 334-336. 


a_i 


For more information use one of the 
convenient reply cards on page 117. 
No postage necessary. Insert the key 
numbers of items about which you want 
additional information mailed to you. 
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332 James G. Biddle Co.—This com- 
pany has planned to exhibit the follow- 
ing electrical testing and measuring 
equipment: rectifier-operated meg type 
of megger insulation tester; dual-op- 
erated meg of megger insulation tester; 
frahm miniature resonant reed tachome- 
ters; CVM type of megger insula- 
tion tester; CVM type of megger 
ground tester; high range megger insu- 
lation tester; Jagabi centrifugal hand 
tachometers; and “TTR” transformer 
turn ratio set. Booth No. 354. 


333 Reeves Pulley Co.—Their three 
basic units will be stressed at this ex- 
hibition to illustrate how the variable 
speed control and power transimission 
units operate. Of particular interest 
will be the fractional horsepower Moto- 
drive and variable speed Motodrive 
that are controlled hydraulically or 
pneumatically. Booth No. 34-35. 





334 Graham Transmissions Inc.—Thi 
company will feature two variable speec 
transmissions at the show that hav 





just been developed. Model 10 is a smal 
unit adaptable for loads of 1/20 hp or 
under, while the other new design, 
Model 300, is for 1% to 3 hp applica 
tions. Booth 425-426. 


335 Foote Bros. Gear & Machine Corp. 
—Gears, gear reduction units and gea 
motors will be shown by this compan) 





in booth 214-216. Featured will be their 
Duti-Rated gears, Hygrade drives, 
Maxi-power drives, straight line re- 
ducers and worm gear drives. 


336 The Wm. Powell Co.—This exhibit 
will be built principally around a new 
line of small size, high pressure, cast 
steel valves designed for such services 
as high pressure steam, boiler feed- 
water, by-pass, instrument and throt- 
tling in the 1500 to 2500 psi class. Out- 
standing feature is one-picce body and 
bonnet construction. Other points of 
interest are a deep packing chamber, a 
long disc guide that centers the disc in 
the seat and prevents chattering in 
throttling service, hard faced Stellite 
seat and disc, accessibility of all internal 
parts, and the ease with which valves 
can be disassembled. Booth No. 63. 


337 Hungerford & Terry, Inc.—The 
main item exhibited by this organiza- 
tion will be a new size poppet type cen- 
tral control valve. The new size valve 
will make available an industrial type, 
electrically operated central control unit 


( Continued on page 20 ) 
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Here are For many years, Fin-Fan Air-Cooled 
15 TYPICAL APPLICATIONS for ! Heat Exchangers have proved their worth by 
; giving reliable, economical service in many 
2 E ge = FA. ie and varied applications. The Fluor Corpora- 
os ened ; tion, Ltd., and Griscom-Russell Company, 
~—S . a . . ° 
AR th | pioneer-partners in the air-cooled heat 
| 
i | transfer field, offer the following to show the 
Heat Exchanger Equipment | ae ioe On Ceneny a8 
| large variety of practical applications for 
7 air-cooled heat transfer equipment and 
: examples of relative size and duty of such 
a M ¢ 
or , equipment. 
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rp. 
Par 
ny 
i 
Natural Gas After-Cooler 46’ x 25’ 
Manufactured Gas Cooler 23’ x21’ 
GAS COOLING Natural Gas After-Cooler 1’ x21 
Natural Gas Inter-Cooler 23’ x 21’ 
Reflux Condenser 48’ x 25’ 
Primary Condenser 1V’ x 25’ 
Still O.H. Condenser 16’ x 21’ 
Debutanizer Condenser 23’ x 25’ 
VAPOR CONDENSING Still Reflux Condenser 46 x 25° 
vate Steam Condenser 138’ x 31’ 
_ Steam Condenser 10’ x 6’ 
ves, 
re- 
Vegetable Oil Cooler 
Absorption Oil Cooler 
Quenching Oil Cooler 
Amine Solution Cooler 
ibit LI i] UID COOLING Stabilized Crude Cooler 
lew Jacket Water 
‘ast Jacket Water 
ices 
ed- 
rot- 
jut- ; 
and A new 8-page bulletin on : : 
of Steenatih inten tak te Why Fluor-GR Fin-Fans Lead The Field 
“ps poco oP ap pe ei The Fin-Fan Air-Cooled Heat Ex- tems with Griscom-Russell’s experi- 
i om i a spe a0 a changer is unique in‘its development ence in heat transfer. 
lite ; and manufacture. It is the result of the 
nal engineering skill of two companies, Success is evident in repeat orders. 
ves each long recognized as leaders in their Since 1941, hundreds of Fluor-GR Air- 
respective fields. It combines Fluor’s Cooled Heat Exchangers have been in- 
experience in the design, fabrication stalled throughout the world... nearly 
and field. erection of air-moving sys- 50% have been repeat orders! - 
Phe ii woe ) ial 
iza- we SE 6 ES i ae 
ol BE SURE WITH FLUOR ENGINEERS e CONSTRUCTORS e MANUFACTURERS 
ype, 
unit 
THE FLUOR CORPORATION, LTD., 2500S. Atlantic Bivd., Los Angeles 22, Calif., Offices in principal cities in the United States 
0 ) REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teesdale House, Baltic Street, London, E.C.I., England 
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practical for use on softening machines 
lown to a 24 in. diameter unit. Booth 
No. 554-555 


338 John S. Zink Co.—Combination gas 
and oil burners developed by this com- 
pany are to be exhibited in booth 348 





the unit is made for either forced o1 
natural draft, and it will operate with 
both fuels in combination. Also on dis 
play will be series STV gas burner 


339 Manning, Maxwell & Moore, Inc.— 
{n booth 89 will be found the Shaw 
Box Crane & Hoist Division’s new one 
ton capacity load lifter electric hoist in 
which are incorporated many advanced 
~perating construction details. Among 
ts outstanding features are unusual 
‘ompactness and accessibility that 
nakes servicing easy, as the hoist need 
not be taken down from the overhead 
support or track. Push button controlled 
with only 24-v at the push-button sta 











tion gives additional safety. Main irame 
is steel, housings and covers are alu- 
minum alloy. The motor brake is a new 
conception of an electric brake that has 
multiple discs with the friction discs 
operating in oil. Motor mounting will 
receive any standard make of motor 
with a NEMA flange mounting. 


340 U. S. Hoffman Machinery Corp.— 
\ small portable cleaner, incorporating 
the heavy-duty advantages of larger 
machines, manufactured by the Air Ap- 
pliance Div., will be exhibited in booth 


yeaeee. 





435-436. Identified as No. 15, the new 
cleaner is a 1% hp machine operating 
one 35-ft length of cleaning hose. Over- 
all dimensions are compact, width is 
21% in., length, 40% in., and height, 
43% in. The unit has been designed to 
be fitted with standard open-type mo- 
tors or Class I Group D and Class II 
Group G for use in hazardous locations 


341 Milton Roy Co.—Iin booth 433, this 
manufacturer will show new types of 
controlled volume chemical pumps. A 
hydraulic pressure generator will be 
featured. This unit is a self-contained, 
fully automatic, hydraulic system de 
veloped for hydrostatic test purposes in 
all pressure ranges up to 25,000 psi. New 
“aiRoy” and “aiRoymetric” air powered 
controlled volume pumps also will be 
shown. For the first time the company 
will exhibit its new pH control system 
with pump meters and other control 
equipment, demonstrating an actual 
system in operation. A new “mini- 
Pump” for pumping and metering 
minute quantities (3 ml to 800 ml per 
hr) of clear liquids at pressures up to 
1,000 psi, may also be examined 


342 J. H. Williams & Co—When visit 
ing booth 498 you will see how this 
company’s reversible tongs will turn 
pipe in either direction without remov- 
al and no lost time in reversing the 





action. Outer jaws can be removed to 
make an efficient fitting tong for nar- 
row beads and flanges. Jaw removal is 
accomplished by taking out the single 
standard bolt and nut used in assembly 


343 Brown Boveri Corp.—At booth 36 
37, you may examine this exhibitors 
Tratoscope, gas responsive transformer 





relay; Airblast-load break switch 
7 5/15 kv, 600 amp; the Airblast circuit 
breaker, 1,500 amp, 15 kv, 600,000 kva; 
and variable speed commutator motors, 
145 hp, 218-870 rpm 


344 Graver Water Conditioning Co.— 
If you stop at booth 453, you may in- 
spect this company’s revolutionary sedi 
mentation tank for hot process water 





softeners, the “Sphericone.” An in 
verted cone provides the uniformly in 
creasing area from its tip to circular 
top that is necessary for correct func- 
tioning of the tank. The hemisphere on 
top provides the superior strength in- 
herent in this shape compared to the 
cylinder. Raw water, steam and chemi- 
cal inlets, spray heater, deaerator, and 
treated water collectors are all mounted 
in the hemisphere, while the cone con- 
tains the sludge bed, downtake, and 
rising zone of the water being treated. 
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Which of these Baw Specialists’ 
is your problem-solver ? 


Baw 
HEAVY 
FIREBRICK 


a cel 


a a 


A 








Baw 
INSULATING 
FIREBRICK 















Each of these B&W Refractories is a “specialist.” Each is designed to do 
a particular job under specific furnace conditions. This complete line of 
B&W Refractories is the result of years of practical research and develop- 
ment in the refractory field. That is why your B&W Refractories Represen- 
tative can make expert unbiased recommendations to solve your indi- 


vidual problems and assure profitable, efficient furnace operation. 


For furnaces with slagging, flame impinge- 
ment and spalling conditions, either BOW 
80 or Junior Firebrick can be used. 80's 
assure uninterrupted service at extremely 
high ratings. Juniors are recommended 
where load bearing and temperature re- 
quirements are less severe, but too severe 
for the best grades of fireclay brick. 


B&W Insulating Firebrick have the light- 
est weight and lowest heat conductivity of 
any insulating firebrick in their class. They 
store and conduct less heat — withstand 
direct exposure to furnace gases. Available 
in six types for temperatures from 1600 F 
to 2900 F. 


Used widely for repairs and for formin 
special shapes in place, BG W Plastic Mold- 
able and B&W Plastic Chrome Ore offer 


R-372 


B&W REFRACTORIES PRODUCTS 

BEW JUNIOR FIREBRICK 

B&W 80 GLASS TANK BLOCKS + B&W INSULATING FIREBRICK 
B&W REFRACTORY CASTABLES, PLASTICS AND MORTARS 


B&W 80 FIREBRICK + 


OTHER B&W PRODUCTS 
Stationary & Marine Boilers and Component Equipment 
Chemical Recovery Units. ..Seamless & Welded Tubes... Pulverizers 
Fuel Burning Equipment... Pressure Vessels ... Alloy Castings 


long life under severe conditions. Plastic 
Moldable is suitable for use in the great 
majority of furnaces. It withstands tem- 
peratures up to 3000 F. Plastic Chrome 
Ore is ideally suited for severe slagging 
conditions. 


In furnaces that require the high resistance 
of chrome to chemical attack and where 
speed of installation is important, B&W 
offers Kromecast for temperatures up to 
3100 F and Hydrochrome for temperatures 
up to 2800 F. 


For burner openings, door linings, walls, 
roofs and arches, B& W Kaocast possesses 
unusual volume stability and resists spal- 
ling. It easily withstands temperatures up 
to 3000 F. 


B&W Baffle Mixes are excellent castables 
for the construction of monolithic boiler 
baffles, door linings and other general 
uses. They are smooth and flow easily, have 
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THE BABCOCK &4 WILCOX CO. 
REFRACTORIES Divis 
f 
GENERAL OFFICES: 85 LIBERTY ST, NEW aca, N 
WORKS: av6ustTa, Ga o 


high strength in small sections. Widely 
used to withstand temperatures as high 
as 2600 F. 


B&W Insulating Concrete Mixes combine 
refractoriness, light weight and low heat 
conductivity with the ability to be poured 
like ordinary concrete. For temperatures 
up to 2200 F. 


B&W Mortars — Selecting the right mor- 
tar is vitally important to long refractory 
life. B&W Mortars pay for themselves by 
saving time in application and by satis- 
factorily performing their jobs under the 
designed furnace conditions. 


When relining your boiler furnace, 
call in a B&W Refractories Engi- 
neer. He will be glad to recommend 
the type of refractory best suited to 
your needs. 












new bulletins 
and catalogs 


BOILERS, AUXILIARIES, ACCESSORIES 


Dual Circulation Boilers (A). Con 
cerned about your steam purity? The 
ability to produce steam of super purity 
is only one of the advantages pointed 
out in a 16-page bulletin. This book 
explains the principles of dual circula- 
tion and describes applications for high 
and low make-up plants. Employs 2- 
color charts and drawings along with 
diagrammatic sketches to illustrate im- 
portant points. Foster Wheeler Corp 


Auxiliaries (B). Low, medium and 
high pressure blow-off valves, water 
columns and gages, liquid level indica- 
tors and recorders, expansion joints, 
steam traps and other steam plant 
equipment are described briefly in 12- 
page illustrated general catalog. Yar- 
nall-Waring Co. 


Steam Condensers (C). Sound en- 
gineering practice, years of field main- 
tenance and operating experience are 
combined to produce Conseco’s steam 
condenser products. Illustrated 24-page 
bulletin, divided into sections on instal- 
lations, engineering, maintenance, and 
specialties describe the units. Condens 
er Service & Engineering Co., Inc 


Bulletin Index (D). Here is a iolder 
that lists this company’s catalogs. High 
pressure power plant auxiliaries. chemi 
cal process equipment and allied indus 
trial equipment are the products listed 
according to application, together with 
the numbered bulletin pertaining to 
each. Schutte & Koerting Co. 


Packaged Boiler (E). Compact, 
ready-to-use steam generating unit, 
completely shop- assembled for unit 
shipment is described in 12-page bro- 
chure. Pictures and diagrams illustrate 
the gas flow method, soot blower ar- 
rangement, furnace and boiler wall con- 
struction, and the packaged control cab- 
inet. Capacities, dimensions, and ship 
ping weights of the standard sizes are 
included. The Babcock & Wilcox Co 


Coal (F). Of interest to coal pur 
chasers is an 8-page booklet on steam 
coals and metallurgical coking coals 
Coal sources and processing facilities 
are pictured and described along with 
factual information on coals. Clyde E. 
Speer Coal Co. 


PRIME MOVERS: DIESELS, TURBINES, 
COMPRESSORS 


Power Equipment (G). Products 
commonly used on power generating, 
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Be sure to order your free copy of these 
booklets—they're the latest information 


published by leading manufacturers. Use 


transmission and distribution systems 
are briefly presented in 28-page illus- 
trated bulletin. Included under genera- 
tion are steam and hydraulic turbines, 
generators and such auxiliary equip- 
ment as condensers, pumps and water 
conditioning. Miscellaneous transmis- 
sion and distribution equipment are 
also covered. Allis-Chalmers Mfg. Co 


Heavy Duty Compressor (H). Two 
lines of stationary air compressors, one 
designed for normal industrial pres- 
sures of 100-125 psi; the other rated 
at 200 continuous, and up to 250 psi 
on intermittent service, are described 
in illustrated 8-page bulletin. Shows 
various sizes and models and gives 
cross-sectional views, engineering data 
and specifications. Ingersoll-Rand Co. 


Portable Compressor (1). Folder 
gives specifications and special features 
of new self-contained, gasoline-power- 
ed, portable compressor. Illustrates 
many applications. Ingersoll-Rand Co. 


WATER AND LIQUID TREATMENT 


Packaged-Boiler Water Treatment 
(J). Don’t use hit or miss methods— 
protect your packaged boiler with a 
special adaptation of the same program 
used in large power plants. A 4-page 
bulletin explains the four essential 
points of this water treatment system; 
they are service, chemicals, feeding and 
control. A service contract plan offers 
protection and security to operators of 
small boiler installations. National 
Aluminate Corp 


Boiler Water Treatment (K). Elimi- 
nate boiler deposits witn this complete 
treatment. Booklet gives a comprehen 
sive description of the methods pre- 
scribed. Pictures and illustrations show 
how it’s done. The Power Chemicals 
Div., E. F. Drew & Co., Inc. 


Filters (L). It takes only 20 minutes 
to clean these all-purpose filters; mere- 
ly adjust a few valves and the back- 
washing system does the job without 
manual labor. Detailed information on 
sizes, capacities, motors etc., is given in 
8-page, 2-color booklet. Titeflex, Inc. 


Small Size Water Softener (M). For 
plants where requirements are less than 
100 gpm there is the “Junior” zeolite 
softener. In two groups of sizes, each 
available in single or double units, with 
greensand, synthetic gel and resinous 
type zeolite material according to your 
needs. Bulletin gives all the details in- 
cluding drawings, dimensions and ca- 
pacities. Cochrane Corp. 


the postage-free order cards on Page 117. 
Just list the Key Letters of the bulletins 
you want in the spaces provided on cards 


Algae & Slime Control (N). Manu 
facturers who are confronted with the 
problem of algae and slime in cooling 
towers will find this literature of great 
help. It is a report of the experiments 
and final results on the addition of 
bromine to control such growths. The 
Dow Chemical Co. 


Brass & Copper Corrosion (OQ). Cor 
rosive effect of water on brass pipe and 
copper tubing can be minimized by fol- 
lowing procedures described in 2-page 
folder. Water Service Laboratories Inc 


Chemical Feeders (P). Features suc! 
as high accuracy, extremely wide range 
and dust-proof operation are discussed 
in 12-page bulletin. Diagrams show 
how automatic proportional contro! 
may be obtained. Typical arrangements 
and installations are given. Special ap 
plications and data on computing dis 
solving chamber capacities for the feed 
ers are included, as are specifications 
and dimensions. Omega Machine Ce 


Water Conditioning (Q). Engineers 
who have long sought the remedies fo: 
scale, corrosion and algae will find this 
12-page colorful booklet of real value 
Presents a highly technical subject in 
a non-technical manner. Shows how 
scale develops, corrosion is aggravated, 
and the growth of algae is promoted 
Describes the treatments needed to con 
trol attacks of water impurities. Aqua 
trol, Inc. 


Water Treatment Guidebook (R). L! 
lustrated 12-page booklet, which serves 
as a guide, covers the complete scope 
of water treatment. Explains why vari- 
ous water troubles occur. Also tells 
what types of treatment are required to 
prevent scale formation, corrosion, 
foaming and embrittlement. Covers 
supplementary treatments for lime-soda 
softened, zeolite softened, and deionized 
water. Elgin Softener Corp 


Mixing & Agitation (S). Technical 
chart in graph form will assist engi- 
neers and operating personnel in quick- 
ly checking power requirements for 
liquid agitation of most types. Another 
bulletin features custom built mixing 
and agitating equipment in designs that 
give practical solutions to liquid, semi- 
plastic and dry powder mixing prob 
lems. Process Industries Engineers, Inc 


ELECTRICAL EQUIPMENT 
Synchronous Condensers (T). Pro- 


per use of synchronous condensers re- 


( Continued on page 28 ) 


INDUSTRY AND POWER * November, 1950 








| 
| 
} 
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: BURNER SERVICE 
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COMBINATION GAS & OIL BURNERS 
THERE'S A JOHN 
FOR EITHER VERTICAL or HORIZONTAL FIRING 
é ZINK BURNER 
“ FOR EVERY SERIES CBM 
HEATING and = + Rane 
rati wit! - 
POWER NEED pletely cles Gn Ob ake 
; ; 
' ’ ? Both fuel be fired i bino- 
: John Zink and his engineers tion it necessary. 
: A fil d ister desi i 
manufacture more than FIFTY pobre a tay, noni -_ 
’ TYPES of gas burners, oil burn- Any gaseous fuel at pressure in excess 
€ ers and combination burners a 
d A 2 Any commercial grade of fuel oil may 
W for domestic boilers, heating be burned when properly prepared. 
»} . ° . . 
2 boilers, industrial boilers and 
‘ power boilers. The designs are SERIES Y & SERIES YC 
| protected by TWENTY United 
1s ° . P 
| | States Letters of Patent. Sop deen aan Sinan ane. otter 
| larly designed for boilers and process 
Fs a furnaces where maximum heat release 
¥) at low excess air and high heat density 
7 — a —— = — burner 
| + MA? pertormance at low first cost. 
. Bi-Mix Short Flame Burners for Aeneid Gaia ... aaeeataiaien 
w | Floor and Wall Firing, Com- DRAFT. 
‘ | bination Gas and Oil Burners, — = 
. | Low Pressure Multi-Jet Bi-Air SIMPLE IN DESIGN. 
| Burners, Low Pressure Heating er OS Ae 
1 Burners, Domestic Burners, BURN ANY COMMERCIAL FUEL 
es | Acid Sludge Burners, Round es a aide ciiariaias 
A | Flame Steam Atomizing Oil PRESSURE. oe 
Is | Burners, STRAIGHTENING | DRAFT MAY BE NATURAL, IN. 
= | VANES—Tubular Type, Cast CHROMIUM ALLOY STEELS FOR 
: ean Wing Tape, Tapes Save = | aes Senne WAN nN Aah 
od ° ‘ 
| Burners, Unit Heaters, Air ASSURES EQUALLY SATISFACTORY 
Heaters, JOHN ZINK FLOOR OPERATION WITH EITHER FUEL. 
al | FURNACES. ANY AIR TEMPERATURE MAY BE 
k | 
or 
od WRITE FOR LITERATURE 
: 
b 
Cc 
a. 
re- 
) 4401 SOUTH PEORIA TULSA, OKLAHOMA 
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Fedders advanced design and high efficiency 
provide the most economical heating unit 
from every standpoint of easy installation, 


quick response to manual or thermostatic 


control and fuel savings. Made in a complete 


range of well-graduated sizes in horizontal 
and downblow types. 


Write for name of your local representative. 


FEDDERS-QUIGAN CORPORATION 
BUFFALO 7, N. Y. 































"=" > WAYS ro 
Stop 
_ Water 


Make raw water fit for industrial use 
by straining it. 

If you’re in a scarce-water com- 
munity, save water and cut your 
water bill—use a Cuno FLO-KLEAN 

















DY ha ag te 





Cuno FLO-KLEAN, and recircu- 
‘ x late. Being continuously self- 

z cleaning, it handles full flow— 
€ no expensive duplex installa- 
tion needed. 


strainer to remove trash from river 
or lake water. Its permanent wire- 
4 wound cartridge positively removes 
: all solids larger than specified*, with 
; 1 negligible drop in pressure. 
: = 
. = Reclaim and recirculate used 
a : water by straining it. 
‘ If you use water for process 
rs work, lower your water and 
i water-heating costs—clean out 
x contaminating solids with a 


Cuno’s unique backwash system 
wastes no water. 


FLO-KLEAN PAID FOR 
IN ONLY 6 MONTHS! 


. - ‘ A bottling plant in a scarce-water area 
Only Cuno FLO-KLEAN is continu- : : 
ously self-cleaning without water morn paleo i-vet ar penn 

* in 6 months out of savings from making 
waste. Used backwash is returned to Cuno FLO-KLEAN Strainer wash water reusable. 


Save valuable backwash water by 
using a FLO-KLEAN strainer. 


the system. And—with automatic Permanent, abrasive and 

cartridge and automatic top and/or corrosion resistant. 

bottom blow-down—it can be in- 

rca iia aaa place and virtually Find Out How to Save Money cleaning any fluids containing abrasives 
orgotten. 


| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
s 









*Available spacings from .0025 to .020 in. | CUNO ENGINEERING CORPORATION ! 
1410 South Vine St., Meriden, Conn. | 

, \| | Please send information—without obligation—on Cuno | 

No Fluid Is Better o U) IN @ FLO-KLEAN for application noted: 1 
Than Its Filtration Re Nétaasdserencmnbseblomacinl dissuoagreninnntnaes 

’ ; — EF oe, ahaa RARER RE. Bibasscnsnsess 2 

Complele Line Hluid €ondilioning DDR cccccccccosevssssuseessnnncteccsennssesess 
Removes More Sizes of Solids oa hemataaemommtiee oa 

from More Types of Fivids | PLEASE ATTACH COUPON TO YOUR BUSINESS LETTERHEAD | 

MICRONIC (MICRO-KLEAN) DISC-TYPE (AUTO-KLEAN) Wike-wOuND (FLO-KUEAN) [Do J 
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NEW ARRIVAL 
IN LOW-COST STEAM 





BaW Integral-Furnace Boiler TYPE FM 
Shop Assembled...Ready to Use 








Latest addition to a distinguished family is the new B&W 
Integral-Furnace Boiler, Type FM . . . developed from B&W’s 
seventeen years’ pioneering experience combining boiler and 
water-cooled furnace in a single, integrated unit. 


Formerly available only in large industrial and central-station 
designs, Integral-Furnace Boilers have already accounted for 
over 100 million pounds per hour of new steam-generating 


capacity since their introduction in 1933. And now their proved ad- 


vantages are incorporated in a completely shop-assembled, self-contained unit. 


Small and medium size plants, institutional and commercial establishments will 
find in this unit all the answers to low-cost heating and process steam-generating requirements 
from 3,000 to 35,000 Ib. per hr. at pressures to 250 psi. Large plants, too—where space and 
load characteristics warrant—may profitably consider several packaged boilers as against 

a “tailor-made” installation. 

A creative engineering approach to boiler design, as so strikingly exemplified by this new 
arrival in steam-generating economies, has identified B&W with steam-power progress for 
more than 80 years. It may be just what is needed to insure big economies in the solution of 
your present problems or future plans. 
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COST SAVING FEATURES 
oF THE NEW Ba. W INTEGRAL-FURNACE BolLER, TYPE FM 


Saves Erection Time and Cost 
Meets Wide Range of Services 
Handles Quick Load Changes 
Fast Steaming 

Low Maintenance 

Easy Accessibility 

Suitable for Outdoor Service 
Burns Oil and/or Gas 

Saves Fuel 

Saves Space 

Safe, Automatic Operation 





Send for Bulletin G-72, detailing the many advantages 
of this new BE W creation in low-cost steam generation. 


The Babcock & Wilcox Company, 85 Liberty Street, New York 6, N. Y. 
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BABCOCK 
& WILCOX 





Helping Industry Cut 
Steam Costs Since 1867 


G-505 
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sults in greater system efficiency and 
savings in power costs according to 
16-page bulletin. Air-cooled, outdoor 
air-cooled and hydrogen-cooled con- 
densers are completely covered. Auxili- 
aries such as exciters, starting auto- 
transformers and starting motors are 
discussed. Allis-Chalmers Mfg. Co. 


Sanitary Motor (U). Interesting 8- 
page, 4-color bulletin emphasizes the 
idea of improving shop and machine ap- 
pearance by use of totally enclosed san- 
itary motors. Features include white 
baked enamel finish, flush exterior, ad- 


justable mounting positions, sealed 
terminals, ratings from % to 7% hp, 


rustproof fittings and asbestos pro- 
tected windings. U. S. Electrical 
Motors, Inc. 


Heavy-Duty Battery Charger (V). 
Unitized switchboard, consisting of 
motor-generator panel and one or more 
battery charging panels, charges two 
or more motive-power batteries at one 
time. Used for multiple-circuit battery 
charging of driver-ride electric trucks. 
Full information given in 2-page bulle- 
tin. The Hertner Electric Co. 


Electric Cable (W). Devoted to steel 
reinforced, aluminum cable, 16-page, 3- 
color booklet describes the production 
ot electric cable and pictures the equip- 
ment and operations. New development 
that cuts the cost of cable %4-cent per 
Ib is shown in detail. Technical litera- 
ture and consulting engineering service 
on cable are explained. Information is 
also given on aluminum substations. 
Reynolds Metals Co. 


Inter-Lock Receptacle (X). Safe, 
spark-proof outlet receptacle has an 
automatic circuit breaker that breaks 
the circuit before cords can be discon- 
nected. Folder shows pictures and 
prices. Panalarm Products, Inc. 


INSTRUMENTS, CONTROLS, RECORDERS 


Industrial Instruments (Y). Here 
re 56 pages of the latest information 
on temperature and pressure instru- 
ments. Catalog contains complete data 
on industrial thermometers, hydrome- 
ters, pressure gages and regulators, and 
other products. Photos and drawings 
illustrate all items. H. O. Trerice Co. 


Level Controls (Z). Various models 
of level controls suitable for any liquid, 
featuring simplicity—no floats, mainte- 
nance-free—no tubes, safety—low volt- 
age, are presented in 8-page bulletin. 
Illustrated with photographs, sketches, 
schematic drawings and cutaway views, 
the booklet thoroughly discusses the 
uses of level controls in industry. 
Photoswitch Inc. 


Temperature Control Manual (2A). 
Intended as a contribution to the heat- 
ing engineers library, this 24-page, 2- 
color manual sets down basic principles 
of industrial temperature control. De- 
fines and evaluates different types of 
systems. Treats neglected subjects 
such as firing system influence upon 
control system design, fundamentals of 
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mercury-bulb installation, and basic 
concepts of electrical and mechanical 
control theory. Typical circuits and 
piping along with ranges and calibra- 
tions of scales and dials are dealt with 
diagrammatically. The Partlow Corp 


Pneumatic Transmission System 
(2B). Pneumatic transmission as ap- 
plied to control stations for recording 
pressure, flow and temperature is thor- 
oughly described in 4-page illustrated 
data sheet. Advantages gained such as 
improved safety, higher speed, less in- 
stallation and maintenance costs, and 
centralization of records are pointed 
out. Equipment required is listed, and 
a table showing the time lag for dis- 
tances up to 2,000 ft is shown. Min 
neapolis- Honeywell Regulator Co 
Brown Instruments Div. 


Control Valve Packing (2C). “Tei- 
lon” V-ring plastic packing has been 
adopted as standard construction for 
this company’s line of diaphragm motor 
valves. Read about this improvement 
in 4-page bulletin. Fisher Governor Co 


SS 


For more information use one of the 
convenient reply cards on page 117. 
No postage necessary. Insert the ke 
numbers of items about which you wa 

additional information mailed to you. 


rr $$ $$$ 


Electrical Power Record (2D). In 
crease your central station efficiency 
with this system that provides a con- 
tinuous power output record of individ- 
ual generators, the station, and the sys- 
tem total. Methods for accurate and 
rapid measurement of useful power with 
a check on reactive power to prevent 
overloading of generators are described 
in 4-page data sheet. Photographs and 
diagrams of the instruments required 
are shown. Minneapolis- Honeywell 
Regulator Co., Brown Instruments Div. 


Insulation Resistance Tester (2E) 
No cranking or leveling required with 
this portable, self-contained instrument; 
just push a button and read your test 
result. Full data on 29 models having 
ranges from 100 to 50,000 megohms 
with test potentials from 125 to 1000 v 
d-c are given in 4-page illustrated bulle 
tin. Associated Research, Inc. 


Solenoid Valves (2F). Engineers 
with flow control problems will wel 
come this 72-page catalog. Consisting 
of ten sections, it thoroughly covers 
the subject of solenoid-operated valves 
of all types including explosion proof 
units. Well illustrated and supple- 
mented with engineering tables. Spe- 
cially bound in heavy permanent covers 
Automatic Switch Co. 


Speed Control Valves (2G). Illus 
trated with cutaway views, this 4-page 
bulletin shows features of new precision 
speed control valves with micrometer 
graduations. For air, water or oil con- 
trol with pressure to 250 psi and tem- 
perature to 250 F. Specifications are« 
included. Hanna Engineering Works 


Air Locks (2H). Air locks and trip 
master controls for holding regulating 
and control valves in position during 


iailure of air supply are fully describec 
in 2-page bulletin. Illustrated wit! 
photographs, diagrams and line draw 
ings. Applications for various types « 


controls are shown. The Swartwout C: ~ 


Thermocouples (2J). Industrial the 
mocouples and related accessories de 
signed to save time and provide close 
temperature control are covered in l¢ 
page illustrated catalog. Handy table 
giving material, size, construction, com 
position and recommended application: 
are included. For all makes of pyrom« 
ters. Arklay S. Richards Co., Inc. 


Regulators (2K). Useful informatio: 
about pilot-operated pressure and tem 
perature regulators is contained in 32 
page booklet illustrated with photos 
charts and tables. Main valves, cor 
trols and strainers are discussed. Ca 
pacity and flow data along with dimen 
sions and weights are given. Spenc: 
Engineering Co., Inc. 


Liquid Level Gages (2L). Gages ain 
valves for the observation of liquids and 
levels are pictured and described in 
4-page bulletin. General information 
and features of standard, process, stean 
and special application gages and gage 
valves are given, and accessories are de 
scribed. Jerguson Gage & Valve Co 


Electronic Polarized Relay (2M 
Data sheet gives information on con 
struction, operation, and installation o/ 
this relay designed for use in self-bal 
ancing a-c circuits. Applicable in re- 
mote controls. Barber-Colman Co. 


Control Valves (2N). Certain iauli- 
in small valves used for metering, in 
strument lines and sampling have been 
eliminated completely says this 4-page 
bulletin. Describes features of this cor 
rosion-resistant valve. Some of then 
are molded renewable Teflon seats, out 
side stem threads, and union bonne! 
construction. Alloy Steel Products C 


Miniature Speed Changers (2P). ‘Ih: 
perfect solution to fixed ratio gearing 
problems in instruments, servomechan- 
isms, controls, regulators, etc. That’s 
what this 4- -page bulletin reports. They 
have higher ratios, precision gears an 
zero backlash. Available in hundreds 
of standard ratios from 10/9 to 531,440 
1. Metron Instrument Co. 


Synchronous Motor Starters (2Q 
Westinghouse has a control for operat 
ing and protecting all types of sy! 
chronous motor drives. Let them de- 
scribe the mechanism for you in an 8 
page book. Westinghouse Electric Cort 


Liquid Rheostat (2R). Provides step- 
less, wide range speed control of wound 
rotor motors; especially desirable fo: 
variable torque loads such as fan, blow 
er and compressor drives. Leaflet says 
the rheostat is safe, compact, and gives 
full resistance range in 10-in. travel! 
\llis-Chalmers Mfg. Co. 


MATERIAL HANDLING 


Mobile Swing-Boom Crane (2S). |: 
( Continued on page 30 ) 
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Look...compare...these PREFERRED 


SEE WHY ONLY PREFERRED OFFERS ALL 8! 





PREFERRED 
BOILER 


BOILER 
& 


BOILER 


BOILER 
c 





@ Anti-stress deck for tube 


FEATURES | 
| 
| 
sheet protection. | 


} 





@ Special precipitator developed | _ se 
by Preferred as aid to safe, clean { 
operation. 











minimizes possibility of tube 
pitting, even at /ow firing rates. 


i 














@ 4700 rpm horizontal rotary 
oil burner with patented 
VOLUVALVE fuel regulation— 
designed and manufactured by 
Preferred—assures fully auto- 
matic operation even with 

No. 6 oil. 


© Staggered tube construction— | 
| 








© Self-cleaning induced draft | s 
fan with air cooled shaft and ¥ 
bearings—assures long life 


+— 





© Down-draft gas travel for 
80% thermal efficiency—proved 
and guaranteed. 


« 











@ Dual purging cycles for 
positive elimination of gas 
stratification. 


ii 





© 4-pass, high velocity, gas 
travel —minimizes tube cleaning 
maintenance by self-cleaning 
action. 








= 











INDUSTRY AND POWER ° November, 1950 





14) 


PREFERRED UTILITIES MFG. CORP., 1860 BROADWAY, NEW YORK 23, N. Y 





25-YEAR FEATURES* at the PowerShow 





Each distinctive feature of the Preferred Unit 
Steam Generator is designed to give effi- 
cient, economical service for an average of 
25 years, with Proper care and maintenance. 
You benefit by better performance . . 


longer life . . . lower boiler costs. 


If you are not able to attend the Power 
Show, be sure to get all the facts on the 


Preferred Unit Steam Ge 
der Gelletin tee. m Generator. Send today 


- a ; 1) 
Lag 7 ; 
; a oi 
af ; 
3) 
@ 
(5) 





PREFERRED UTILITIES MFG. CORP. 
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WHICH DO YOU NEED? 


If your drive needs any or all of these five val 


» the mod 





Straight and Sure: Under the control of o 
fully enclosed, self-lubricating Type EN 
Governor, this Troy-Engberg Steam Engine in- 
stallation achieves almost perfect straight line 
relationship between engine. r.p.m. and travel! 
of the Republic flow meter piston. Result is ac- 
curate regulation through the range, without 
hunting or stalling. 








Troy-Engberg Steam Engine is 


indicated. Our engineers will be glad to recommend the right type and size to meet your par- 


ticular requirements. 


EXHIBITED IN BOOTH 88 — POWER SHOW 






30 


Send for Engine Bulleti 


Power Equipment Division 


1205 RAILROAD AVENUE + TROY, PENNSYLVANIA 


306 and G Builetin 502 
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doors or out, this crane will prove n: 
usefulness. Collection of on-the-jo! 
photos shows the versatility and mobili 
ty of the Krane-Kar. Available in size: 
from 1% to 10 ton capacity according 
to 6-page folder. Silent Hoist & Cran: 
Co., Inc. 


Hoists (2T). Be air-wise—move you 
materials along clear pathways witli 
Hi-Lift hoists and hoist cranes. Illus 
trated 8-page ‘booklet shows typical in 
stallation photos together with close 
up and sub-assembly views. Tabulate: 
dimension and capacity data for the 
various types are included. Northerr 
Engineering Works. 


Elevators (2U). This 24-page bulleti 
will help you solve any vertical trans 
portation problems. Contains tables o' 
recommended sizes, drawings showing 
shaft dimensions required, and genera! 
data on heavy-duty elevators. Otis 
Elevator Co. 


eee 


For more information use one of the 
convenient reply cards on page 117. 
No necessary. Insert the key 
num of items about which you want 
additional information mailed to you. 


eee oan 





Elevator Wire Rope (2V). Keep this 
26-page bulletin on hand to aid in eleva 
tor rope maintenance. Installation 
maintenance, inspection and removal of 
elevator ropes are all given detailed 
treatment. Series of charts and pictures 
show how to determine the percentage 
of remaining strength in worn rope 
John A. Roebling’s Sons Co. 


Neoprene Belting (2W). Catalog sec 
tion claims brown or white Supertex 
belting is ideal for almost every type 
of light conveying and transmissior 
service. The two pages give complete 
details on applications, construction and 
specifications. Baldwin Belting, Inc 


POWER TRANSMISSION 


Gear Drives (2X). Choosing a drive 
is made easy by the selection tables in 
this 16-page bulletin. Also announces a 
newly developed packaged power unit 
consisting of a compact, enclosed heli- 
cal gear drive with separate standard 
motor, flexibly coupled and mounted on 
one welded-steel base plate. Series of 
application photos and dimensional da- 
ta along with the latest price list are 
included. Link-Belt Co. 


Speed Reducers (2Y). Improved 
parallel-shaft speed reducer and a right- 
angle unit (both horizontal and verti 
cal), designed for a wide variety of 
power transmission requirements, are 
illustrated and described in four engi 
neering bulletins. These 24-page book 
lets furnish complete information or 
selection, ratings, service factors, di 
mensions, etc. The Falk Corp. 


Worm Gear Reducers (2Z). Wor 
gear speed reducers with several engi- 
neering improvements are described in 


( Continued on page 32 ) 


INDUSTRY AND POWER * November, 1950 























til 
18 


ng 
ra) 
tis 


his 
Va 
on 


led 
res 
Age 
Pe 


ye 
tex 
ype 
101 
lete 
and 











“BOSS, I'M 
NO JUGGLER, 
BUT | KNOW 
SARCO CAN 
DO THE TRICK” 



























Tank 


Cortral 


ee ee | 


Sarco R22 Regu- 
lators on kettles 






Sarco LSI control on main 
control panel, Mohawk 
Brush Co., Albany, N.Y. 


The operator of this mixing process was just plain smart when 
he told his boss that he couldn’t juggle the five different temper- 
atures which must be exact at all times for successful production. 


Sarco did the trick. Each of the ingredient kettles now has a 
Sarco TR22 regulator on the steam supply. Two tanks have a 
Sarco LSI electric indicating control, one of which is shown on 
the main control panel above, and the final mixinz tank is held 
at exactly 212° with another Sarco. 


The result is increased output because no time is lost, and 
repeat performance is insured. Of course, the combined opera- 
tion, uses less steam because none is wasted. 


WHEREVER TEMPERATURES COUNT — The process en- 
gineer can be the boss. He can specify the temperatures he wants 
— and know that is how the job will operate. Furthermore, if he 


wishes to change the process it would take only a minute to reset 
the regulators. 


A few of the Sarco controls used for batch operations are shown 


at the left. If you have a temperature control problem, try Sarco 
first. 





SARCO COMPANY, INC. | 
Represented in Principal Cities 


Empire State Building, New York 1, mY 


SARCO CANADA, LTD., TORONTO 5, ONTARIO 





| MP Roy € S$ SS) 2 ae. 3 
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Wing Turbine Blower Saves 
Floor Space, too 








—_ furnishing forced draft 
with precise control, the Wing 
Turbine Blower contributes to 
the cost-saving features of the 
B & W Integral Furnace Boiler, 
illustrated above, by saving 
valuable floor space, avoiding 
duct work and large space 
requirements. It is also quiet and 


‘ ; A copy of Wing Bulletin 
efficient in operation. No. SW-50 on Wing Blowers 


and Turbines will be 
sent on request. 


L.J. Wing Mfp.Co. 


139 Vreeland Mills Road, 
Linden, N. J. 


AXIAL FLOW 


BLOWERS 





| 


w 
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36-page bulletin. Horsepower rating 
tables, dimensional drawings, cutaway 
views showing face-type oil seals, 
and an efficiency curve together with 
coupling bore and shaft extension data 
comprise this factual booklet. The 
Cleveland Worm & Gear Co. 


PUMPS AND ACCESSORIES 


Centrifugal Pumps (3A). No lubri- 
cation, no stuffing box trouble, no re- 
pairs need be made in your plant; those 
are some of the advantages listed in 8- 
page illustrated bulletin. Others are 
stainless steel shafts and horizontally 
split cast iron casings. Service and Ex- 
change Plan is explained, too. Sizes 
from 2% to 4 in. for capacities to 400 
gpm and heads to 230 ft. De Laval Steam 
Turbine Co. 


Pump Selection Guide (3B). Centri- 
fugal pumps in a wide variety are in- 
dexed in this 16-page “Handy Guide to 
Selection of Centrifugal Pumps”. Head 
capacity charts, and tables for each type 
are given along with data on sizes, ca- 
pacities and construction features. Al- 
lis-Chalmers Mfg. Co. 


Multi-Stage Pumps (3C). For more 
than 75 years this company has been 
turning out pumps and has pioneered 
many innovations in the pump field. The 
Multiplex, a centrifugal multi-stage, 
split case, volute type pump which 
covers a range of head up to 2000 ft 
and capacities from 100 to 4000 gpm, 
is illustrated and described in 16 pages 
of photos, sectional drawings, charts 
and tables. Byron Jackson Co. 


Centrifugal Pumps (3D). Ideally 
suited to any high pressure, low vol- 
ume pumping job where high efficiency 
is desired. Illustrated 12-page booklet 
tells all about the Hydropress, a double 
case, double volute, multi-stage cen- 
trifugal pump. In sizes 10, 12, and 15 
in. with capacities of 20 to 300 gpm. 
Another 8-page bulletin describes a 
smaller and less expensive version of 
the Hydropress. Called the Hydroplex, 
it works just as efficiently. Capacities 
from 10 to 140 gpm. Byron Jackson Co 


TOOLS AND SPECIALTIES 


Industrial Machine Tools (3E). Com- 
plete assortment of power tools—53 
machines, 246 models, over 1300 acces- 
sories—are listed in 60-page catalog. 
Discusses features and gives specifica- 
tions of each machine. Application pho- 
tos along with cutaway views round out 
the book. Delta Power Tool Div. Rock- 
well Mfg. Co. 


Tungsten Carbide Tools (3F). Pre- 
cision machine ground, solid tungsten 
carbide tools, such as rotary files, ream- 
ers, internal grinding tools, and boring 
bits that can be reground innumerable 
times are presented in 12-page, 2-color 
catalog. The Charles L. Jarvis Co. 


Soldering Guns (3G). Helpful solder- 
ing information is contained in this il- 


( Continued on page 136 ) 
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: DISPERSIONS : 





Products bearing the registered trademark **dag” originate only 
x, with the Acheson Colloids Corporation, Port Huron, Michigan, or 
_ with Acheson Colloids Ltd., London, England. Acheson Colloids is 
the world’s largest producer of colloidal graphite dispersions for the 
metalworking and electronic industries, and also supplies dispersed 
n- pigments to a large segment of the color-consuming trade. The trade-. 
S- marks “Oildag”’, “Aquadag”, “Prodag’, “Glydag’’, “Castordag’’, 
“ “Varnodag” and “Gredag”’ identify particular products of Acheson 
Colloids Corporation or its affiliates, and are duly registered in the 
k- United States and in other principal countries of the world. 


le 


mac ag Acheson (olloids (Porporation, Port Huron, Michigan 


r DISPERSION . .. alse Acheson Colleids Limited, Londen, England 
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STREAMLINED BAFFLES 


Better 
heat transfer 


Enco’s improved baffle design insures a 
uniform, high velocity gas flow over every 
square foot of heating surface. 


B] Low draft loss 


Smoothly curved baffles maintain a cross- 
flow of gases across the tube banks. Dead 
gas areas, bottlenecks and eddy currents 
are eliminated. 


ky Less steam, less 
time for cleaning 


Soot doesn’t get a chance to accumulate 
in pockets. Soot blowers are used less 
often. Streamlined baffles lower mainte- 
nance costs. 











Custom 
installation 


Experienced Enco crews take charge of the 
installation, repairs and 8 pear of 
your individually designed streamlined 
baffles—do the job thoroughly and quickly BULLETIN BW44 tells the full story, contains com- 
with minimum downtime. plete engineering data, explains how Enco Baffles pro- 


vide maximum steam output with minimum fuel con- 
sumption. WRITE FOR YOUR FREE COPY TODAY! 





THE ENGINEER COMPANY 


75 WEST STREET, NEW YORK 6, NEW YORK 





IN CANADA: F. J. RASKIN, LTD., 4220 IBERVILLE ST., MONTREAL 34 P.Q. EC-481 
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HOWN here is the Fairfield (Ill.) Municipal Light Plant and 

its superintendent, Frank Terrell. The Westinghouse turbine 
at the right was installed last Spring. Superintendent Terrell’s 
decision to lubricate the new unit with Nonpareil Turbine Oil 
was based on this lubricant’s remarkable performance in the 
plant’s other two turbines. 





Here’s minimum turbine-oil maintenance 


ENTRIFUGING once a year is the only turbine-oil 
maintenance found necessary at the Fairfield Munic- 
ipal Light Plant, Fairfield, Illinois. This practice has been 
followed ever since 1940, when Nonpareil Turbine Oil 
first went into the plant’s new 1500-KW Westinghouse 
turbine. The same routine has been employed on a sec- 
ond Westinghouse unit of 2500 KW, installed in 1942. 
During these 8 and 10 years of operation, the original 
fills of Nonpareil have not been removed either for treat- 
ing or for replacing. Neutralization numbers have stayed 
below 0.08 mg KOH/gm. Oil systems have remained 
entirely clean. 

Such lubricating economy and efficiency is not limited 
to 10- or 15-year records with Nonpareil Turbine Oil. 
Each fill of Nonpareil carries a written guarantee that 
it will remain below a neutralization number of 0.15 
mg KOH/gm. for the life of the turbine it lubricates. 21- 
year service records of Nonpareil provide evidence of its 
ability to end acidity trouble and oil maintenance once 


and for all. 

A Standard Oil Lubrication Engineer will be glad to 
supply you with actual case histories of utility operations 
in which Nonpareil Turbine Oil has reduced lubrication 
costs as much as 68%. Your letter will obtain the Engi- 
neer’s services. 

Write Standard Oil Company (Indiana), 910 South 
Michigan Avenue, Chicago 80, Illinois. 


a 


TRADE MARK 


Turbine Oil 








Here’s help for bearings in“ HOT WATER” 


New booklet tells how STANOLITH 
Greases solve wet-hot problems 


How TO LUBRICATE bearings which operate under extremely 
wet conditions, and at the same time, are subjected to high 
temperatures? If that is one of your problems, the booklet 
illustrated above holds the solution. 


It tells you about the outstanding qualities of Standard Oil’s 
new STANOLITH Greases. It explains why these lithium soap 
products—unlike soda soap or lime soap greases—will with- 
stand both heat and water. The booklet contains evidence of 
this ability. It gives actual case histories of some of the many 


different jobs on which STANOLITH Greases have eliminated 
troubles caused by high temperatures, presence of steam or 
water, and high speeds. It also describes successful low-tem- 
perature service. 


Study this wide range of applications. Discover how the 
two grades of STANOLITH Grease not only can solve difficult 
lubrication problems but can save you the cost and trouble 
of stocking and using a variety of special greases. Send for 
this information. Write for your copy of the STANOLITH book- 
let today. Simply address your letter to: 

Standard Oil Company (Indiana), 910 South Michigan Ave- 
nue, Chicago 80, Illinois. 


STANDARD 


STANDARD OIL COMPANY (INDIAN: 
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WHEN YOU’RE COUNTING 


See it at the 
POWER SHOW 
Nov. 27—-Dec. 2 


Battery installations of Superior Steam Gen- 
erators provide extreme flexibility to meet the 
most widely fluctuating steam demands. A hos- 
pital installation illustrates the point. 


From early June through September, steam 
demand is limited to the needs of hot water and 
sterilization. Any one of the three units carries 
this load with ease . . . and at higher efficiency 
than could be obtained by minimum operation of 
a larger boiler. 


When cold weather adds its heating load, a 
second Superior Steam Generator is fired. Only 
the most severe weather demands firing the third 


uperior 
or "ya 


id 


unit . . . which throughout the rest of the year 
provides stand-by equipment which is desirable 
in any operation. 

By employing different combinations of the 
three, (7 in all) allowing each unit in turn to 
share the load; all enjoy longer life at maximum 
efficiency . . . and by using only the number 
dictated by the steam demand, maximum econ- 
omy at every stage of steam demand is assured. 


Let us show you how battery installation can 
serve you better in your new plant... or aug- 
ment your present steam facilities. 


Write today for Catalog 202 





ombustion ndustries, inc. 








Photomicrograph shows sypicat fly-ash resulting 
from the burning of pulverized fuel in a modern 
power plant. Flyeash produced by stoker coal 

is similar in appearance. 


Here's what fly-ash can do to a fan 
blade protected against erosion by hard- 
surfacing. Note how the surfacing has been 
undercut, and the metal of the blade itself attacked. 
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Present-day high capacity ratings that increase fan-wheel abrasion by fly-ash 
also result in costly replacement, maintenance and down-time. But low 
maintenance and a minimum of time lost are possible with the Sturtevant 
Erosion Resistant Wheel. The proven, exclusive Sturtevant design causes the 
streams of fly-ash to attack each other, not the wheel surfaces, because the 


center plate is cut away (1) between the blades. 


Special ribbed liners (2) armor the E-R Wheel against the abrasion of fly-ash. 


They can be easily and economically replaced on the job. 


Fewer blades and the absence of tie-rods (3) mean less obstruction to the flow 


of fly-ash and less surface wear from eroding action. 


The Sturtevant E-R Wheel is the soundest investment you can make when 
considering induced draft equipment. You get this efficient wheel in Sturtevant 
Turbovane® Induced Draft Fans. It is possible that your present fan installation 
can be modernized with E-R Wheels. For full details contact your nearest 
Sturtevant Office, or write Westinghouse Electric Corporation, Sturtevant 


Division, Hyde Park, Boston 36, Mass. 


YOU CAN BE SURE...IF ITS 


Westinghous 
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DESIGNERS AND MANUFACTURERS OF ALL TYPES OF BULK MATERIALS HANDLING EQUIPMENT 
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Coal Always Ready 
On the Shelf 


--- AND GOOD ARCHITECTURE, TOO! 


At this modern food processing plant, one objective was to completely 
enclose coal handling in a compact, rectangular silo instead of in the more 
conventional round structure. S-A engineers achieved completely mechan- 
ized coal handling at low cost. A REDLER Conveyor-Elevator moves 20 
tons an hour . . . “puts it on the shelf” ready for immediate use . . . or in 
nearby storage for quick reclaim (see drawing). Here’s a modest size power 
plant where efficient operation and good architecture harmonize. 


This unusual installation typifies the versatility and resourcefulness of 
S-A engineers in finding the best answers to specific problems of coal and ash 
handling. In talking over your needs with an S-A engineer, you are always 
assured that he is not biased in favor of a particular type of equipment. 
Stephens- Adamson makes all types . . . and, consequently, S-A engineers are 
free to recommend the unit or units best suited to your actual requirements. 
If you plan a new or remodelled conveying system, write us today . . . there 
is no obligation. 


STEPHEN 


21 Ridgeway Avenue, Aurora, Illinois 
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SACO SPEED 
REOUCER DRIVE 
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REOLER 
CONVEYOR 
ELEVATOR 


ste | RECLAIMABLE 
STORAGE 














PETER ECKRICH & SONS 
KALAMAZOO, MICHIGAN 


Coal, delivered by rail cars to a track 
hopper, is fed to the lower horizontal 
run of a REDLER Conveyor-Elevator. 
Same conveyor curves into vertical run 
of casing and elevates coal 50 feet to 
live storage shelf inside and near top of 
silo. Coal then chutes from bottom of 
storage shelf into boiler room through 
duplex gate to a movable S-A Weigh 
Larry. The latter moves to discharge 
measured load to any one of several 
boiler stokers. When storage shelf is 
full, coal spills over and falls to bottom 
of silo. From there it is easily reclaimed 
through a chute which returns it to the 
REDLER Conveyor-Elevator. 
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“We Added an Hour's Production Time Daily, 





Alemite 
Cuts Costs 3 Ways 





1. In Transferring Lubricants... 
by eliminating mess, expensive 
contamination —and cutting man 
hours 63% for every 100 pounds 
of lubricant transferred. 


by Investing Just ‘2640/" 





It happened in Philadelphia, in a 
plant* where ten machines with 560 
bearings were being lubricated by old- 
fashioned methods that wasted valu- 
able production time. 


An Alemite Lubrication Engineer 
was consulted, to work with the plant 
engineers and help find a solution to 
this problem, an all-too-common one 
in industry today. A modern Alemite 
Centralized System was planned and 
installed, to lubricate all 560 bearings 
from a central point. Total cost—$2640. 
Lubrication time was cut from four 
man-hours to 10 minutes per week. 
A whole hour’s production time was 
added to every working day, and the 
resulting added revenue paid for the 
entire project in just 66 days. 


Another Product of Stewart-Warner 


FREE! New Booklet — 
“11 Ways to Cut Production Costs”... 


No matter what size or type of plant 
you operate, Alemite can show you 
dozens of ways to make worthwhile 
savings through more efficient han- 
dling of petroleum products. These 
are facts which you can readily con- 
firm in your own time studies. Con- 
tact your local Alemite Industrial Dis- 
tributor now. Or send for free booklet 
“11 Ways to Cut Production Costs.” 
Simply attach coupon below to your 
letterhead. Alemite, Dept. M-110,1850 
Diversey Parkway, Chicago 14, IIl. 


*Name on request 


ALEMITE 


MEANS EVERYTHING FOR LUBRICATION 
1. Methods 2. Lubricants 3. Equipment 








(simply attach to your letterhead) 
Alemite, Dept. M-110 
1850 Diversey Parkway, Chicago 14, Illinois 


Please send me without charge or obligation your 
booklet “11 Ways to Cut Production Costs.” 





2. In Loading Grease Guns... 


3. In Applying Lubricants. . . ae 
by saving 334 man hours for every by saving up to 23.9 man hours 
100 pounds of lubricant loaded for every 100 pounds of lubricant Company 
into hand guns. applied to bearings. ee State 
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With the new Economy 
“DE-LAY” Renewable Fuse, you can 

replace the “blown” link in less time than it takes 
to tell it. 


Almost before you can say “Presto-Change-O”, you 
have made these three simple, quick, easy operations: 








ip Unscrew end cap, twirl knife-blade assembly, take 
it out of fibre cartridge case. 





2 (2) Loosen nuts that hold “blown” renewal link, replace 
with new “DE-LAY” link and tighten nuts. 


bly and screw on 


, 3] Replace knife-blade assem- 
Be 


Only one way to make renewal—the 
right way, the fast way—and the 
Economy “DE-LAY” Fuse is ready to 
place back in the circuit. 


Replace with Economy “DE-LAY” 
Renewal Links. They give maximum Comma 
protection in the 135 to 200% load — Reg. U.S. Pat. Of. 
range where most “blows” occur. 


You are invited to write for the New Economy Catalog 


ECONOMY FUSE AND MFG. CO., 277 creenvicw ave, cicaco 14, 1Linois serssseuzarves 
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The output of this press was seriously bottlenecked by 
slipping of the short center flat belt with which it was for- 
merly equipped. The Gates Vulco Rope Drive shown has 
completely overcome the difficulty. The original belts, after 
more than 4'4 years of service, are still going strong. 





Let this simple test tell you exactly WHY 
the Concave Side cuts your V-Belt costs 


To see for yourself the belt-saving importance of the Concave What Happens 
Side, just pick up any V-belt and bend it as it bends when it goes When a V-Belt Bends 
around a pulley. Straight-Sided 


V-Bel 

As the belt bends, grip its sides firmly with your fingers. You 
will feel the sides of the belt change shape. This is because the top » {rea 
of the belt is under tension and, hence, grows narrower while the 


body, under compression, bulges out. (See figure 1 and 1-A) 


Now look at figures 2 and 2-A. There you see how the bend- ll Soratghe-Bided ¥-Oeh 
ing changes the shape of the belt that is built with the Concave Side Press Unevenly Against V-Pulley 
—The Gates Vulco Rope. The concave sides of this belt merely fill ————« 


out and become perfectly straight. There is no side-bulge. This belt, 
when bent, precisely fits its sheave groove. 


Gates Vulco Rope 
with Concave Side 


A very distinct saving in belt wear results. No side-bulge means 
that the sides press evenly against the V pulley and therefore wear 
uniformly—resulting in longer life for the sidewall and, naturally, 
longer life for the belt! 





If you care about cutting your belt costs, it will pay you to ee 


Precise Fit in the Sheave Groove 

y 7 ! , al a No Side Bulge! Sides Press 

make sure, whenever you buy V-Belts, that you get the V-Belt with Evenly Against the V-Pulley — 
the Concave Sides...the Gates Vulco Rope! Uniform Wear — Longer Life! 








THE GATES RUBBER COMPANY GATE AUiicomm 9 | a | Vv = 
DENVER, U.S.A. ces ~ jt i hie oe 


World’s Largest Makers of V-Belts wa acesee IN ALL INDUSTRIAL CEN T ER 7 Seige Conti 
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Were not out to corner 


the DAMPER 
MARKET... 


























.. . we want HEACON DAMPER applications 
that will pay for themselves in 6 months. 


The Heacon Damper is not just another damper. It is designed and engineered 
to provide the tightest closure possible under all conditions. Each damper is 
developed to solve a specific problem, each provides the ultimate in control. to 

The dampers shown on this page all solved specific problems that could have i CO ge eae 
been solved in no other way. eeeal . 

As an example, the second damper from the left above, not only controls 80’’ . : 
w.g. pressure, but also acts as an automatic reverse flow valve that instantly : 
closes and prevents leakage should one of two fans on the boiler fail. The next + 
damper on the right isolates its air heater for maintenance while the boiler . 
continues in service. Such applications save many times their cost, in time and 
power loss. 





Call or write the office nearest you for full details. Flies 


THE THERMIX CORPORATION {e 
GREENWICH, CONN. 


Canadian Affiliates: T. C. CHOWN, LTD., 
1440 St. Catherine St. W., Montreal 25, Quebec 
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FIELD REPRESENTATIVES 

ATLANTA 3, GEORGIA CHICAGO 6, ILLINOIS KALAMAZOO, _ NEW ORLEANS, LA RICHMOND 1, VA SEATTLE 4, WASH 
C. E. Johnson & Associate, Cochrane Engineering Corp., Metrol Compan Arlesco Company, In Frank Howell Company, Lee & Freeman, Inc 

404 Bona Allen Building 309 West Jackson Bivd 420W South. Street 1221 Carondelet Building Room 412, American Bidg 219 Central Bidg. 
BOSTON 10, MASS. CINCINNATI 2, OHIO KANSAS CITY 6, MO ROCHESTER 4,N Y SCHENECTADY, N.Y. 
Holbrook & Hunter, 88 Broad St. _ Ellman Equipment Co., The Hesler Co 950 Dierks Bigg. NEW YORK7,N.Y The iohasten tncinecrine Co D. R Whipple, 6 Morris Ave 

1101 Federal Res. Bank Bidg Parry Eng. Co oo 
BUFFALO 13, NEW YORK LOS ANGELES 7, CALIF aN St 31 Gibbs Street ST. LOUIS 8, MISSOURI 
The Johnston Engineering Co. , CLEVELAND 15, OHIO Seotheart tae. és 154 Nassau Economy Equipment Co , 

1200 Niagara Street The H. W Kaiser Company, 235 W 32nd 1 . SALT LAKE CITY 9, UTAH 4526 Olive Street 

CHARLOTTE 2, W.¢ 1836 Euclia Avenue ote eee 8. The Lang Company TOLEDO 4, OHIO 
m . 
T. C. Heyward. DETROIT 2, MICHIGAN meeeneense oo. o 1003 Brovd St. Sean Bide cha Firat South St Metro! Company. 

1408 independence Building Metro! Company, 5538 Cass Ave Hoyt wey, 15 518 Jefferson Avenue 
CuaTanooea 2, TENN HOUSTON }, TEXAS NEW HAVEN 5, CONN PITTSBURGH 19, PA. SAN FRANCISCO 4, CALIF WASHINGTON 6, D.C 
Edgar A. R The J. A. Rossiter Company, Daniel Smerling. Herr-Harris Company, The Fulcher Company, T. W. McGuire Company, 

Chattanoogs, Bank Building P.O. Box 1095 P O Box No 1169 545 William Penn Place 58 Sutter Street 1627 K Street, N W 
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SECURITY 








fireye Flame Failure Protection 


At the Massachusetts Institute of Technology, where research 
is the order of the day, Fireye Flame Failure Safegudrds were 
chosen to guard the boilers in the main power plant . . . chosen 
by engineers trained in modern industrial research . . . chosen to 
insure the uninterrupted research which guards our nation’s 
security. 

Fireye Flame Failure Safeguards have set new standards of 
safety for industrial gas and oil burning boilers. Get the whole 
story. Write today for Bulletin 604-C. 


COMBUSTION CONTROL CORP 
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“Kor high dust collection 
efficiency CONSIDER THESE FACTS!” 


95% to 99% REMOVAL 

Your specific needs determine the exact per- 
centage of fly ash removed by a Research 
Corporation Cottrell Precipitator. 


LOW DRAFT LOSS 


The pressure drop between inlet and outlet 
of the Cottrell is extremely low, averaging 
only a few tenths of an inch of water. 


DURABILITY 


Low velocities hold abrasion to a minimum. 


ANY CAPACITY 


Cottrell precipitators have been used suc- 
cessfully with both small boilers and the 
very large boilers developed in recent years. 


OTHER APPLICATIONS 


Cottrell precipitators have wide application 
in the recovery of other materials such as 
acid mist, blast furnace dust, sodium salts, 
fluid catalyst and valuable metals from 
smelters. 


YOU GET all these important advantages 
PLUS Research Corporation’s 38 years of 
experience in the field of electrical precipi- 
tation. Every Cottrell installation is indi- 
vidually engineered to do the most efficient 
job. For more facts about Research-installed 
Cottrells, send for Bulletin 500. 








RESEARCH 
CORPORATION 


405 Lexington Avenue, New York 17, N. Y. 
122 South Michigan Avenue, Chicago 3, Illinois 
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BRINGING YOUR 
COAL HANDLING COSTS 
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Steel Tank Storage 
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Cylindrice nd conveyor: 
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Concrete Silo Storage with 
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aor discharge bucket elevator, 
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When coal handling costs are too high for comfort, remember Gifford-Wood's 
4-basic design story. Each of these storage designs—concrete silo, tile silo, cylin- 
drical steel tank and suspended steel bunker—are carefully engineered to meet 
specific limitations of climate, capacity, space available and cost. The combina- 
tion of extensive engineering experience and well known manufacturing ability 
assures installations of highest possible operating efficiency at reasonable cost. 


A Gifford-Wood engineer, thoroughly familiar with coal handling problems, 
is at your service. Let him study your needs and recommend a G-W system 
that will both simplify the operation and reduce your costs. 


. 


BASIC G-W WAYS TO CUT COAL HANDLING 
@ Reinforced Concrete Silo Storage 
@ Vitrified Tile Silo Storage 
© Cylindrical Steel Tank Storage 
© Suspended Steel Bunker Storage 


Bulletin No. 300 describes, with illus- GiFFoRrD-bWo0o Co. 


tration and working drawing, these 





4 basic G-W types of handling sys- Po a ah 
tems. Write today for your copy. NEW YORK 17 CHICAGO 6 ST. LOUIS 1 
420 LEXINGTON 565 W. WASHINGTON STREET RAILWAY EXCHANGE 
AVENUE BUILDING 


Gp 6378 G-W HANDLES IT .. . faster * easier * 
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| Like this record of 
ow-cost maintenance { 


make it yours 


with dependable quality 
CRANE 
VALVES 





A CASE HISTORY FROM CRANE FILES = sie. 900 Grane Grace Pressure 


Regulator for steam or air 


Literature on request through 
your Crane Branch or 


PROBLEM: To choose a pressure regulator that would assure a steady, Sena ttnetieetien 


unvarying steam supply to cooking kettle for an exacting brewing process: 


WORKING CONDITIONS: Regulator subject to continuous operation 24 
hours per day- Main steam supply at 100 psi to be constantly reduced and 
maintained at 30 psi. 





SOLUTION: Crane No. 960 Brass Pressure Regulator. (Former model with 
integral non-renewable cylinder.) 





RESULT: For 16 years, throughout its lifetime, the Crane 960 Regulator never 
failed, never faltered, never required more than prescribed simple routine 





servicing- 

Replaced with new Model 960 Crane Pressure Regulator. 
With all wearing parts renewable, it will virtually never wear 
out. Now in service 18 months; operating cost: zero. 


A typical ex f the long life and low-cost maintenance that 
make Crone Qualitythe best value inall typesof valves. That's why... 
More CRANE VALVES are ysed than any other make 
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Foster Wheeler—first in the design and fabrication 
of Water-tube Package Steam Generators 





~ 
le 
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Units up to 30,000 Ib per hr 
for both small and medium size plants 


Foster Wheeler was building portable Water-tube Package Steam 
Generators as far back as 1940. Today, mounting orders from 
leading industries throughout the country testify to the fact that 
Foster Wheeler Package Steam Generators are ‘‘doing the job.” 
These versatile units, which assure higher efficiency and real 
economy in the cost of steam production, refiect the broad 
background of Foster Wheeler industrial and central station ex- 
perience. They are easily installed by means of a few service 
connections and are adaptable to various fuel and firing 
arrangements. 


Let us show you how to modernize your plant the Foster Wheeler 
way at relatively low cost. For further information, write... 


FOSTER WHEELER CORPORATION 165 BROADWAY, NEW YORK 6, N. Y. 


FOSTER W WHEELER 
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—consider MONEL, NICKEL and INCONEL 


SAND CASTINGS 


If you want castings that must show long 
life—even under severe corrosive, thermal 
and mechanical conditions — investigate 
problem-solving Monel, Nickel and 
Inconel. 


These Inco Nickel Alloys resist corro- 
sion by most acids, alkalies and salts; they 
have the hardness needed to withstand 
abrasive and erosive attack; they are strong 
at high temperatures, at low temperatures. 


“S$” Monel’s high hardness and resist- 
ance to galling make it a favorite material 
for all wearing surfaces where erosion is a 
factor. "H” Monel is used where better 
ductility is required on mildly abrasive 
applications. 


CENTRIFUGAL CASTINGS 


Inco will supply the castings to your order 
from our own foundry at Bayonne, N. J. 
This foundry is maintained as a service 
to users of Nickel alloys. 


Here. your order gets double expert at- 
tention. Attention by expert foundrymen; 
attention by foundrymen who are experts 
in casting high-Nickel alloys. 


No matter what type of casting you 
need — sand, centrifugal or precision —the 
Inco foundry is equipped to fill your order. 


What casting problem comes to your 
mind? Pass the details along to Inco at the 
address below. Let us work it out with you 
to see how economically it can be solved 
by use of high-Nickel alloys. 


THE INTERNATIONAL NICKEL COMPANY, Inc., 67 Wall Street, New York 5, N. Y. 


Think of Inco for 


50 
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PRECISION CASTINGS 


PRECISION CASTINGS 
ARE PRODUCED IN THESE METALS 


Monel® 
“H’’® Monel 
“S’’® Monel 
Nickel 
Inconel® 
Ni-Hard® 
Ni-Resist® 
Stainless Steels 
SAE, AISI, NE Steels 
Tool Steels 
Copper-Base Alloys 
Cobalt-Base Alloys 


EMBLEM OF SERVICE 


TAO wate 


in durable metals 


@ corrosion-resisting 
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Compact, sturdy, dependable. A Worthington single-stage, 


centrifugal compressor-drive turbine. 


FROM SMALLEST SINGLE-STAGE 







STAGE 
GIANTS 


A standout for size. One of two 
Worthington 24,000 hp centrif- 
ugal compressor- drive turbines 
during assembly. 


" Borthington Turbines Meet the Broadest Range 


of Drive Requirements 


Worthington Turbines offer you un- 
limited choice of sizes and types — in- 
cluding straight condensing, straight 
non-condensing, extraction, mixed pres- 
sure extraction, low pressure and high 
back pressure. Steam or gas driven, for 
mechanical or generator drive, all are 
available with governors for constant 
or variable speed, with optional 
governor-control. 

LOWER-COST BLOWER AND 
COMPRESSOR OPERATION 

In the complete Worthington line 
you'll find the right speeds and horse- 
powers to keep your blowers, compres- 


sors and other mechanical drives oper- 
ating at peak efficiency. And since each 
Worthington Turbine — from the small- 
est to the largest — is designed to make 
steam do more work, you can count 
on steady power- and money-saving 
throughout a long, trouble-free service 
life 


WORT 











Get the whole story of this econom- 
ical, always dependable power from 
your nearest Worthington representa- 
tive. Or for further facts proving there's 
more worth in Worthington, write to 
Worthington Pump and Machinery 
Corporation, Steam Turbine Diviszon, 


Wellsville, N. Y 


L eee =——— 
MOS 
SAMS 
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A quick answer is that VU-10 purchasers in- 
clude industrials ranging from very small to 
the largest, as well as schools, hospitals, insti- 
tutions, and, in fact, every type of establish- 
ment that requires boilers in the VU-10 capacity 
range. Why, then, limit the list of representa- 
tive users on the opposite page to names known 
to everyone as among the biggest industrial 
enterprises in the country? Because such names 
form a significant guide for a prospective boiler 
buyer, in the same sense that the buying deci- 
sions made by operators of large truck fleets 
can be a reliable guide for the man who wants to 
buy a single truck. 


This reasoning applies especially to the pur- 
chase of a boiler. Big companies buy boilers 
frequently . . . therefore their experience is 
always up to date. They buy them for plants in 
many locations, using many different fuels. 
They buy them in capacities from very small to 
very large. Their requirements justify the em- 
ployment of highly qualified engineering spe- 


COMBUSTION ENGINEERING 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 


cialists—both staff men and outside consultants. 
Thus they have the breadth of experience and 
the expert guidance requisite to making the 
soundest equipment selections. 

And perhaps equally important, big com- 
panies tend to place more emphasis on long- 
term operating and economic results. They 
know from their own experience that daily op- 
erating economies accruing through the years 
from better design and construction features 
will quickly offset the difference in first cost 
between the cheapest boiler they can buy and 
the best the market affords. 


So if your steam requirements call for boilers 
in the capacity range from 10,000 to 60,000 Ib 
of steam per hr, we submit the acompanying 
representative list of large companies that have 
purchased VU-10 Boilers as a sound reason for 
confidence that your decision to buy a VU-10 
will prove to be a highly profitable one—not 
only for the first few years of service but 
throughout the lifetime of the installation.s-«23 
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C-E Vertical-Unit Boiler 
Type VU-10 


The VU-10 Boiler is designed for indus- 
trial load conditions and particularly 
for plants having small operating and 
maintenance forces. Capacities range 
from about 10,000 to 60,000 lb per hr. 
Firing may be by spreader, under- 
feed,chain or traveling grate stokers, 
or by oil or gas burners. Super- 
heater, economizer or air heater 
surface may be added if desired. 








200 MADISON AVENUE, NEW YORK 16, 


— SUPERHEATER, INC. 
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REVOLUTIONARY 


advance in boiler feed water treatment! 


WORTHINGTON HOT-Z SYSTEM 


combines all the best yi 


features of 


-HOT PROCESS AND 
ZEOLITE 











Choosing between Hot Process and Zeolite 
is no longer a boiler feed water problem. 
The Worthington Hot-Z System gives you 








the advantages of each system including ; “« 
d . water zeolite washing process. 
eaeration. 
SEE WHAT HOT-Z DOES FOR YOU: 8. Makes filters unnecessary except in special cases. 
1, Reduces hardness to 0.2 ppm without addition of 9. Does away with vent condenser scale. 
excess soda alkalinity. 10, Reduces phosphate precipitates in boiler to un- 
2. Operates on cheapest chemicals — lime and salt. objectionable amount. 
3. Saves enough in chemical costs to pay for average 11. Reduces silica. 
installation in 3 years. INVESTIGATE! If you are now considering split 
4. Offers easy control when operating on variable eee hold up your decision until you examine 
oad the Worthington Hot-Z System. Tell us your con- 
. ditions of service and get our recommendation in 
5. Removes oxygen to 0.005 cc per litre. terms of dollars and benefits. You'll find in our 
Hot-2 P . 
6. Makes cumbersome two-tank lime-soda-phosphate ot-2 System, o pooling much other apa, 
there's more worth in Worthington. Worthington Pump 
systems obsolete. : ji AR 
and Machinery Corporation, Water Treating Division, 
7. Includes ideal facilities for the necessary hot clear Dunellen, N. J. 
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WATER CONDITIONING 


Worthington Makes More of the Equipment for All Types of Water Conditioning Systems 
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CHAPMAN 


STEEL VALVES 


Want valves with precision ratings that 
equal or exceed standard specifications? 
Then specify Chapman Valves. You'll find 
them the equal of custom-made valves 
every time. Yet they are economical — with 
the economy that comes from production 
line manufacture. 

You'll find it will pay to specify Chapman 
valves for every power plant need... for 
longer service, for better service, for lower 


maintenance. 


Available in three types of body and bonnet 
connections — welded, pressure sealed or 
flanged. Also in gate, globe, angle, or 
check types. Welding end valves available 
in globe as well as in tilting disc styles. 


Flanged bonnet, welding end, high 
pressure, gate valve. 









The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASS. 
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How 
“OXWELD" Rods 


Trade-Mark 


Reduce 
Welding Costs 
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You use less rod per weld, because OxweLp Rods pro- 
duce high-strength welds with minimum reinforcement. OxweELD 
No. | H. T. Rod, for example, has a tensile strength 11,000 lb. 
per sq. in. higher than any ordinary steel rod—enough extra 
strength to permit reduction of the amount of weld metal on a 
job, with substantial saving of gases and labor. 


- 
A You weld easier and faster—saving both time and gases 
— because all formulas for Oxwetp Rods are worked out to give 
highest weldability as well as best possible physical properties 
in finished welds. 


- 
L You get better welds at lower finishing costs, because 
welds made with Oxwe.p Rods are alwaye of uniform high 
quality, strength, and ductility—easy to machine and finish 
without excessive labor. 






































You need fewer types of rods to handle your complete 
range ‘of welding. Five OxweLp Rods—No. 1 H. T. Steel, No. 7 
Drawn Iron, No. 25M Bronze, No. 23 Aluminum, and No. 9 Cast 
Iron—are sufficient for all average fusion welding, braze-welding, 
and bronze-surfacing. For the less frequent jobs of specialized 
nature, there are 9 additional welding rods and 8 hard-facing 
rods—all available from the same source. ; 


The term “Oxweld” is a registered trade-mark 
of Union Carbide and Carbon Corporation. 








Oxweld 


iT aelelseiulela 


on the Ole me) | 


on the box 
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Order from your local Jobber 


There’s a Prest-O-WeELb or Purox Jobber nearby to serve you 
promptly. If you don’t know him now, write us. The Linde Air 


Products Company, 30 East 42nd Street, New York 17, N. Y. 
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Only 


Coppus 
‘Turbines 


offer you 
a 
pilot 
operated 











The constant speed governor on Coppus Turbines, plus this Excess Speed Safety Trip, gives 
you extra protection for your turbine investments. Here's how it works. When steam is 
turned on, pressure opens valve A fully. When excess speed is reached, centrifugal force 
throws weight B against lever C lifting pilot valve D. This releases pressure in back of valve 
A, closing this valve instantaneously, to shut off the steam. Safety trip can be tested easily 
while turbine is running by manually tripping and resetting lever C. 


excess speed safety trip 





















Sectional view showing lubricating system 
of fully enclosed Coppus Constant Speed 
Governor. Governor head acts directly on 
stem of steam admission valve. No external 
levers required. Ball bearing construction 
eliminates end play and gives frictionless 


Coppus Turbines ranging from 150 hp down to fractional 
in 6 frame sizes 


CUT YOUR COSTS PER HORSEPOWER 

When you choose from the Coppus Steam Turbine line, you get 
the right size for your requirements . . . and make substantial 
savings on any size from the 150 hp turbine down to the smallest. 
Low in first cost, Coppus Turbines save you more money in the 
long run. Operating and maintenance costs are kept low by such 
other features as: large number of steam nozzles, controlled in- 
dividually by manually operated valves; hard chromium plating 
on shaft at the stuffing box; replaceable cartridge type bearing 
housings; optional carbon ring packing assembly for back pres- 
sures up to 75 pounds. 


WRITE FOR BULLETIN 135 


COPPUS ENGINEERING CORPORATION, 191 Park Ave., 
Worcester 2, Mass. Sales offices in THOMAS’ REGISTER. 
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UNION HEAVY DRIVE AND CONVEYING CHAINS 





UNION CHAIN 
IS NEAR BY 


Suppose you need UNION 
Machine Finished Steel Roller Chain... 


...and are certain of the pitch, length and sprockets required. 
Just write or phone your nearest Union Chain Stock Carrying 
Distributor as listed on the facing page. More likely than not, 


your requirements will be shipped immediately. 


.+. Or suppose you need engineering assistance in the selection of 
a drive or a recommendation for a conveyor application. Talk 
or write to Union Chain’s nearest district office as listed at the top 


of the facing page. You will receive unprejudiced, competent help. , 


Unprejudiced because Union Chain makes all types of steel 
sprocket chains and is interested in providing each customer with 


the correct chain for satisfactory service at minimum cost. 


Competent because Union Chain representatives are qualified 
through experience to make sound chain recommendations 
whether the application calls for roller chain, silent chain or one of 
the various heavy drive or conveying chains. We suggest it might 


profit you to discuss your chain problems with us. 


INDUSTRY AND POWER * November, 1950 

















ns 
of 
ht 


950 





C. A. Nicholas 
5511 Pacific Bivd. 
Huntington 





CALIFORNIA 
Americen Chain & Gear Co. 


Park, Calif. 
Haulin Industrial Chain Co. 

239-241 Twelfth St. 

Oakland 7, Calif. 
GEORGIA 

"208 Welton on Sidp. 


Atlante, Georgi 


ILLINOIS 
Union Chain & Mfg. Co. 


Chicago, IMlinois 
INDIANA 
Paul 


yo 
5745 Guilford A 
Indianapolis 20, "“tnflane 


eye 
F. John: 


ston, Inc. 
2267 American Bonk Bidg. 
New Orleans, Lo. 


MASSACHUSETTS 
Transmission Engineering Co. 
Stonley 

6 Hartford St. 

Newton Highlands 61, Mass. 


ALABAMA 

Alabama ag Co., Inc. 
182 Jefferson St. 
Montgomery, Alabama 


Owen-Richards Co., Inc. 
1009 Second Ave., North 
Birmingham, Alabama 


ARKANSAS 

North Arkansas ye Co. 
930 N. an, Se 
Fayetteville, rkansas 

CALIFORNIA 

American Chai 


n & 
5511 Pacific Blvd 
Huntington Park, Calif. 
Haultain-industrial Chain Co. 
239 Twelfth St. 
Ockland, Calif. 
Valley re | . 
2909 Lor Angeles S 
os ies St. 
Fresno, range 


CONNECTICUT 

Motor Equipment Co. 
Wall & Water Sts. 
Bridgeport 3, Connecticut 


DELAWARE 
t. w. Ee $ °. 
Third | . & yx! 





FLORIDA 

Ellis & Lowe Co., Inc., 
302-306 S. Morgan St. 
Tampa, Florida 


Jacksonville, Florida 
Cups 7 ed & 


702" N. First St. 
Miomi, Florida 


GEORGIA 
ia Hardware & 


ly Co. 
307 N. Washington St. 
Albany, Georgia 
Macon Supply 
Macon, rgia 
Richmond Supply Co. 
Augusta, rgia 
John D. Robinson Co. 
13 Bay Street, West 
Sevennoh, Georgia 


The Union Chain and Manufacturing Company 
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UNION CHAIN REPRESENTATIVES 

WEST VIRGINIA 

. PO. Box 12 
Bivefield, W. Va. 


MICHIGAN 
Union Chain & Mfg. Co. 
W. J. White 
Basso Bidg. 
7338 Woodward Ave. 
Detroit 2, Michigan 


MINNESOTA 
fF. H. 


490 N. Snelling Ave. 
St. Paul, Minn. 


MISSOURI 

4. 8. Ploherty 

5473 Delmar Bivd. Rm. 206 
St. Lovis, Missouri 

Ed Schiefelbein 
1425 Troost Ave. 
Kansas City 6, Mo. 


NEW Bay = 
John 8B. 


Foley, Jr 
107 Tully St. 
Syracuse, New York. 
Mays & Gleason, Inc. 
530 Church St. 
New York 7, New York 


Potter & Dugan 
29 Wilkeson St. 
Buffalo, New York 


eum CAROLINA 
. Snyder Co. 
E. Tremont Ave. 
P. O. Box 3341 
Charlotte 3, N. Cerolina 


UNION CHAIN STOCK CARRYING 


GEORGIA 

Travis Belti & Supply Co. 
P.O. Box 289 
Griffin, Georgio 

4. M. Tull Metal & Supely Co. 


285 Marietta St., 
Atlanta 3, Georgia 


ILLINOIS 
eee Ind. Equip. Co. 
sh Ave. 
Chicago 16, IHinois 


H Bros. Co. 
‘Jo 6. Washington St. 
Peoria 2, Illinois 


W. M. Hales Co. 
Hillsboro, IIlinois 
W. M. Hales Co. 
W. Frankfort, Illinois. 
Mid-States Industrial Corp. 
2401 Eleventh St. 
Rockford, Ill. 


INDIANA 

Diamond Supply Co., Inc. 
616-24 N.W. Second St. 
Evansville, Indiana 

Service ~~ Center, Inc. 
Indianapolis, Indiana 


KANSAS 

x Service 
340 N. St. £= Ave. 
wee 2, Kansos 

w. Thomas Suppl > = 
13. 114 West Thir 
Pittsburgh, Kansas 


KENTUCKY 

Sherman Bros. Mill Supply 
222 South Second St. 
Lovisville, Ky. 


LOUISIANA 
Dixie Bearing & 
wpply Co., Inc. 

733 N. 41st St. 

Baton Rouge, La. 
Weoks Supply Co., Ltd. 
Monroe, Lovisiana 
Woodward Wight & Co. 


New Orleans, La. 


MARYLAND 

Hagerstown Equipment Co. 
Maryland Ave. & 

Memorial Bivd. 

Hagerstown, Md. 

M. F. Holland Co. 
lee & Sharp Sts. 
Baltimore, Md. 


November, 


"kesh 8 
leveland, ‘Stic 


4860 W. 
Cincinnati 23, Ohio 


OREGON 
4. W. i Chain & 


Gear > 
307 S. E. Hawthorne Bivd. 
Portland 14, Oregon 


eg pee 


Magill 
44 McKnight St. 
Pittsburgh 20, Pa. 
David Davies 
P.O. Box 4 
Plymouth, Pa. 


Union Chain & Mfg. Co. 
John A. }  pemeeed 
Schaff Bidg. 
Philadelphia 2, Pa. 
TEXAS 
Union Chain & Mfg. Co. 
.  — Septcbeny 
sis" re nolia Bidg. 
Gallen, Tones . 


MASSACHUSETTS 
Bellamy-Robie, Inc. 
45 Main St. 
Cambridge, Mass. 


eg 
F. Bathk 


e 
py N. Snelling Ave. 
St. Paul, Minn. 


Iron Range Equipment Co. 
Hibbing, Minnesota 


MISSOURI 

Becring Distributors Co. 
1919 Baltimore Ave. 
Kansas City 10, Missouri 

Industrial Equipment C 
325 E. Walnut St. = 
Springfield, Missouri 


Teuscher Pulley & Belting Co. 
801-805 N. Second St. 


St. Lovis, Missouri 
Wildhagen Machine & 


Su °. 
224 S. Third St. 
St. Joseph 5, Missouri 


NEW st 
Burton S$ ly Co. 


390 Union lwo, 
Paterson, N. J. 

Old Reliable Su; 

Equipment Co. 

llth & Newton Sts. 
Camden, N. J. 

Trenton Industrial Supply Co. 
542 E. State St. 
Trenton, N. J. 


NEW YORK 
Industrial Bearing & 


Supply Co. 

148 Hillside Ave. 

Jomaica, N. Y. 
Laurence Belting Co. 

111 Chambers St. 

New York, New York 
Power Drives, Inc. 

562 S. Park Ave. 

Buffalo, New York 
Transmatic Equipment Co. 

11 North Pearl St. 

Albany, New York 
U. & S. Inc. 

600 South West St. 

Syracuse, New York 
Ulster Foundry Corp. 

20 St. James St. 

Kingston, New York 


1950 





WISCONSIN 

Union Chain & Mfg. Co. 

George a ody Fea 
Wiseoenta Tower Bidg. 


Wisconsin Ave. 
Milwaukee 3, Wisconsin 


SPECIAL Representatives 


St. 
New York 5, New York 


E. F. Gahan 
500 Fifth Ave. 
New York, New York 


FOREIGN Representatives 
ARGENTINA 
Stevens & Villasuse 

Munecas 110 

Tucuman, Argentina 


BRAZIL 

W. G. Winslow 
Rua Xavier de Toledo 
No. 70 5° Andor 


Caixa Postal 6064 
Sao Paulo, Brazil 


DISTRIBUTORS 


NORTH CAROLINA 

Piedmont Mill Supply Co. 
P. O. Box 130 
Salisbury, N. Carolina 


OHIO 

Bruboker Gear & Mfg 
Barberton, Ohio 

Cc. J. Edwards Co. 
5005 Euclid Ave. 
Cleveland 3, Ohio 

Lima Armature Works, Inc. 
440 N. Main St. 
lima, Ohio 

Mill & coseey Supply Co. 
317—10th St. 
Toledo, Ohio 


OKLAHOMA 
Ore Reclamation Co. 
N. Connell Ave. 
Pitcher, Oklahoma 
Cc. F. Dagwell > 
816 W. Main S 
Oklahoma City, “Okla. 


OREGON 
Electric Steel Foundry 
Eugene, Oregon 
Fisher Bros. Co. 
522 Bond St. 
Astoria, Oregon 
Industrial Machinery & 
Supply Co. 
1410 yo Ban Ave. 
la Grande, Oregon 
Industrial Steel & Supply Co. 
North Bend, Oregon 
Klamath Machi: Co. 
Klamath Falls, Oregon 
4. W. Minder Chain & 
eor Co. 
307 S. E. Hawthorne Bivd. 
Portland 14, Oregon 


PENNSYLVANIA 
ce Bearing Co. 
1120 Wyoming 
Scranton 1, Pa. 
a we Inc. 
370 N. George St. 
York, Pa. 
Industrial Supply Co. 
451 E. Broad St. 
Hazelton, Pa. 
Industrial Transmission 
Machinery, Inc. 
. ir it. 
Philadelphia, Po. 


CUBA 

Central .* & Trading 
Lamporilla 208 
Havana, Cuba 


HAWAII 

P. S. Pell & Co. 
88 S. Queen Street 
Honolulu, T. Hoewaiil 


MEXICO 

Thomas M. Nevin Y. Cia. $.A. 
Manvel Maria Contreras 58 
Mexico, D. F., Mexico 


PHILIPPINES 

The Edward J. Nell Co. 
1450 Arlegui St 
Manila, P 





ilippines 


PUERTO RICO 
Manvel Poles, Jr. 
P. Box 2969 


San Juan 13, Puerto Rico 


SOUTH AFRICA 
Robins Conveyors (South 
Africa) Ltd. 
Samkay House 
aw Save & “Marshall Sts. 
oO. 47% 
XD. E, S. Africa 


PENNSYLVANIA 
F. R. Magill Co. 

44 McKnight St. 
Pittsburgh 20, Pa. 
Maximon Machine Co. 
801 N. Logan Bivd. 

Altoona, Pa. 
Reilly Bros. & Raub 
44 N. Queen St. 
lancaster, Pa. 


SOUTH CAROLINA 
Southern Mill Supply Co. 
Summerville, S. Carolina 


TENNESSEE 
we N. ee Co. 


410 e’ kL, Ave. 
Knoxville, Tenn. 

Tennessee Machinery Co. 
113-119 Third Ave., South 
Nashville 3, Tenn. 

Tipps Engr. & Supply Ce. 
260 N. Front St. 
Memphis, Tenn. 


TEXAS 

Allied Belting & Trans. Co. 
2614 Sylvan Ave. 
Dallas, Texas 

Beacon Supply Co., Inc. 
1825 Washington Ave. 
Houston 10, Texas 

Clowe & Cowan, Inc. 
401 Harrison St. 
Amarillo, Texas 

El Paso Machine Works, Inc. 
1600 E. 44th St. 
El Paso, Texas 

Lloyd Electric Co. 
511 El Paso St. 
San Antonio, Texas 


VIRGINIA 
Blue ene Hardware & 


Bassett, "Vineinie 
Mill Supplies Corp. 
South Norfolk, Va. 


WEST VIRGINIA 
Smith Steel Supply Co. 
150 Peninsula St. 
Wheeling, W. Va. 


WISCONSIN 

Dale Industrial Supply Co. 
Wausau, Wisconsin 

Richard E. Ela Co. 
744 Williamson St. 
Madison, Wisconsin 

F. D. Haker Co. 
713 South Tenth Street 
Milwaukee 4, Wisconsin 


Sandusky, Ohio, U.S.A. 
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SPECIAL PURPOSE TURBINE 


FOR OPERATION 
UNDER ALL THESE CONDITIONS: 


|. Straight, high-pressure, condensing 


2. Straight, low-pressure, condensing — put- 
ting to work excess low-pressure steam. 


3. Mixed pressure — using the low-pressure 
steam available, with only enough high- 
pressure steam required to drive the com- 
pressor 


THE TERRY STEAM 


4. Condensing bleeder operation — provid- 
ing clean, low-pressure steam for heating 


or process work 


. . . and the speed under any of these con- 
ditions can be varied from 2800 to 4750 rpm. 


This is but one example of many unusual com- 
binations developed by Terry to meet out-of- 
the-ordinary requirements in turbines up to 
2000 hp. Information on a special-purpose 
turbine for your specific requirements will 


be gladly furnished. 


TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
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Mica-Glas, which is built up of hand-laid premium 
mica with glass cloth backing, has high dielectric 
strength, is resistant to heat and impervious to 
moisture. 

With either long-life synthetic resin or silicone 
bonding, it is available in sheets, rolls and tape, in 
standard thicknesses and 
widths. In addition, Mica-Glas 
can be obtained in .0035” 
thickness—ideal where a min- 
imum of space is available, and 
for turns of small radius. 

To insure uniform insulation 
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NATIONAL 





value, National impregnates the glass cloth in a 
National-designed coating tower which meters and 
cures the varnish with uniform accuracy. Mica split- 
tings are applied under close control and are 
bonded tenaciously to the glass cloth. When you 
use Mica-Glas you know your electric windings are 
using the best. 

Use Mica-Glas, and other Na- 
tional insulation, for known high 
value. Some of the world's 
largest manufacturers of elec- 
trical equipment standardize 
on it. 
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Before you buy a vertical turbine pump 


CHECK WORTHINGTON 
AGAINST THE FIELD! 


Chart shows only Worthington gives you all 8 
vital design-features as standard equipment 





The Ten Leading Makes Of Vertical Turbine Pumps 
Vv Indicates Feature Is Standard 






































—— | ee = a — — or os od a iw “> 
Seals above and below drain parts wv 

(oil-lubricated model) 

Wearing rings Jf Jf J 

Enclosed impellers Jf J/ Jf J 

Bronze bushings in bowl assembly J/ J VA J 

Flanged and bolted bowls on all 

sizes Vv V 

Sand collars at both ends of bowl a 

assembly (water-lubricated model) Vv 

Grease-packed bottom bearing J/ / / J 
Choice of oil or water lubrication Viv afl afi +/ J/ 






































There's your quick, complete picture of 
how Worthington Type Q stocks up against 
competition. Remember — each of the fea- 
tures listed is a proved aid to more efficient 
pump performance. And only Worthington 
gives you all of them as standard! 

Why settle for anything less than this all- 
inclusive, abead-of-the-parade design that assures 
smoother, lower-cost pumping? 


Maximum Head In All Sizes 
Available in sizes from 6” to 32”, Worth- 


ington Type Q Vertical Turbine Pumps 
handle liquids at temperatures of 7° below 
zero F to 500°F, with maximum head per 
stage over the entire size range. 


See your local Worthington dealer for the 
whole story that proves there's more worth in 
Worthington. Complete manufacturing and 
servicing facilities at Denver, Colo., and 
Harrison, N. J. Worthington Pump and Mach- 
inery Corporation, Harrison, N. J., Denver 16, 
Colorado. 


Dealer Franchises Open 


WORTHI 
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You Can Cut Costs of 
Pressure and Temperature Contro 


THESE SPENCE FEATURES SHOW YOU HOW 


SECO METAL SEATS AND DISCS — Durable 
SECO Metal resists wiredrawing. More than 
twenty years of experience in thousands of in- 
stallations has failed to produce a single case 
where SECO Metal has been cut by steam. 
























PACKLESS CONSTRUCTION — All Spence main 
valves and most pilots are built witheut stuffing 
boxes. This minimizes friction . . . eliminates 
much time-consuming maintenance. 





SPRING OUT OF PATH OF STEAM — The 
spring in the Spence Regulator is out of the 
path of the steam or other fluid flowing through 
the valve. It operates at low unit stress for ex- 
ceptionally long life. 





LARGE BALANCED DIAPHRAGM—Spence metal 
diaphragms, under usual conditions, never re- 








, ——wwenae |e quire replacement. Spence Regulators have few 
moving parts and those few are ruggedly con- 
SPENCE Type ED Pressure Regulator structed and seldom require attention. 











YOU BENEFIT by these and many Spence Pressure and Temperature Reg- 

other Spence features that assure accu- _—_ ulators are built in sizes from 1%" to 

rate, dependable regulation year after 12” for service with air, steam, water, These Companies 
year. That means less down-time, less _oil or gas. Only minor adjustments are 

time and money wasted on replacement __ needed to switch any Spence Regulator Have Profited 


of parts. from one service to another. 
with SPENCE! 


The Springs Cotton Mills 

Ford Motor Company 

Pennsylvania Power & Light Company 
Jones & Laughlin Steel Corporation 
National Tube Company 

The Atlantic Refining Company 
Great Lakes Steel Corporation 
Todd Shipyards Corporation 

Land O'Lakes Creameries, Inc. 
General Electric Company 

R. J. Reynolds Tobacco Company 
Ohio Edison Company 











Type ETI5O0 Temperature Type EN Differential Regulator—Ac- Type EQ Back Pressure Reg- 
Regulator—Tops in perfor- vrately controls differential between ulator — Completely a 4 and thousands of others 
mance for both storage fluid delivered by regulator and less, pilot operated for 
and instantaneous heaters. some other source of pressure con- accurate control of the 


nected to the pilot spring chamber. initial pressure. 


SPENCE ENGINEERING COMPANY INC. ‘Spence 
WALDEN, NEW YORK 
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Answers 


Hazardous 7 
And how! 


Open wiring in grain ele- 
vators is forbidden by 
code requirements. But 
rigid conduit from switch 
to motor in this installa- 
tion would prevent neces- 
sary adjustment of the 
motor drive. SEALTITE* 
(American Flexible Metal 
Hose with an impermea- 
ble synthetic covering) 
offered the ideal solution 
—combining complete 
safety with flexibility. 
Photo courtesy Produce 
Terminal Corporation, 
Union Stock Yards, 
Chicago, III. 





Ideal for Innumerable uses 


American Flexible Metal Hose and Tubing are made 

in an extensive variety of styles and metals for conveying 
liquids, many chemicals, air, steam, vapors, oils, greases. 
gases and semisolids, under severe conditions of 
corrosion, temperature, pressure and mechanical stress; 
for protecting wiring and flexible drive shafts; and for 
connecting piping or ports that vibrate, move, or are 
out of alignment. For information on any type of 
American Flexible Metal Hose and Tubing—or for help 
in special problems—write to The American Brass 
Company, American Metal Hose Branch, Waterbury 20, 
Connecticut. In Canada: The Canadian Fairbanks- 
Morse Co., Ltd. 


* Trademark 


to tough piping, hose and 
conduit problems can be 








Gulps Grit 
The American Flexible 
Metal Hose shown on 
this big grinder has plenty 
of grit—gulps it regularly. 
It can take it, too, because 
it’s plenty tough as well 
as flexible. That’s a com- 
bination of special value 
in many a job for which 
this versatile hose should 
be considered. Photo 
courtesy Simmons Ma- 
chine Tool Corporation, 
Albany. New York. 


A Neat "Settlement" They wanted the 


feed wires to this transformer in conduit. But they expected 
a settling action might occur which would put a dangerous 
strain on rigid conduit. So they used SEALTITE*, com- 


bining flexibility with complete protection. A neat settle- 
ment of a common problem. Photo courtesy Pacific Gas & 
Electric Company, San Francisco, Calif. 


Wherever connectors must move 


pA 


Aucucan FLEXIBLE METAL HOSE AND TUBING 
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The Right Equipment.--- Engineering 
Experience ---Background 


Three most important requisites. Put them all together . . they spell 
RELIABILITY. Jeffrey has all three . . can put them to work for you 
. . can help you speed all sorts of material on its way. Single 








units or complete systems backed by sound engineering 
and over 70 years of experience. To do that mate- 
rial handling job exactly and economically 

. call on Jeffrey. 


Apron Conveyors 

Belt Conveyors 

Bin Valves 

Bucket Elevators 

Car Pullers 

Coal Preparation 
Equipment 

Chains 

Coolers 

Crushers 

Dryers 

Feeders 

Idlers (belt) 

Jigs (coal washing) 

Magnetic Separators Jeffrey carrying and return Idlers, 

Pivoted Bucket equipped with Timken topered rol- 
Conveyors puss tee ae latinas, 

Pulverizers dependability and economy are 

desired. Available in four types. 
Scraper Conveyors 


Screens 

Spiral Conveyors Your inquiry will be given prompt attention. Costs lurk 
Skip Hoists in unexpected places — likely our Jeffrey engineers have 
Sprockets : —_ , 
Transmission Machinery worked out a solution to a problem similar to yours. Write 
V-Bucket Conveyors today. 













Complete line of 
Materia} Handling, 
Processing Gnd 
Mining Equipment 





MANUFACTURING COMPANY Established 1877 
814 North Fourth St., Columbus 16, Ohio 





Baltimore 2 Boston 16 Cincinnati 2 Detroit 13 Jacksonville 2 Philadelphia 3 Salt Lake City 1 
Beckley, W. Va. Buffalo 2 Cleveland 15 Harlan, Ky. Milwaukee 2 Pittsburgh 22 Scranton 3 
Birmingham 3 Chicago 1 Denver 2 Houston 2 New York 7 St. Louis 1 

Jeffrey Mfg. Co. Ltd., Montreal, Canada British Jeftrey-Diamond Ltd., Wakefield, England 

Jettrey-Galion (Pty.) Ltd., Johannesburg, S.A. The Galion Iron Works & Mfg. Co., Galion, Ohio 

The Ohio Malleable iron Co., Columbus, Ohio The Kilbourne & Jacobs Mfg. Co., Columbus, Ohio 
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THE AEROTEC CORPORATION 
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on Fell on 


AEROTEC 


DUST COLLECTOR 


EFFICIENCY 


|-IDESIGN 3 AEROTEC TUB 
TEMP. 400° F. 
SPECIFIC GRAVITY 2.02.2 


3 # 


os oa Se 

eis RH Raes 

ee et 
20 25 


DUST PARTICLE SIZE— MICRONS 


Keeping efficiency high on a fluctuating 
boiler load is important in meeting dust 
ordinances. The Aerotec Design 3RAS Col- 
lector has solved this problem by the use of 
small diameter tubes. 

It will be seen from the curve that 2.5 w.g., 
efficiency on 20 micron particles, at full 
load, is 98%. Reducing the load to 0.5 
w.g., equivalent to half load, the Aerotec 












} 


Collector still provides an efficiency of 
91.5%, ample to meet most dust ordinance 
requirements encountered. 


These small diameter tubes also provide a 
compact unit that will fit into almost any 
space requirement, a factor that is extremely 
important when the installation is made in 
an existing power plant where space is 
usually at a premium. 


Project and Sales Engineers 


THE THERMIX CORPORATION 


First National Bank Building « 


Greenwich, Conn. 


(Offices in 28 Principal Cities) 
Canadian Representative: T. C. CHOWN, LTD., 1440 St. Catherine St., W., Montreal 25, Quebec 


GREENWICH, CONN. 
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CLEAN-CUT... 
EFFICIENT... 


THEY'RE fuller 


One West Coast manufacturer never has 
to worry about air for pneumatic services 
in his plant. He’s installed a battery of 
three Fuller Rotary Two-Stage Com- 
pressors. Each has a capacity of 1085 
cfm, 100-lb. pressure. The installation 
is compact, is streamlined, clean-cut, 
efficient in operation. Vibration is kept 
at the minimum. And what’s especially 
interesting is the fact that they require 
no heavy foundations. In this particular 
installation, they have been mounted on 
comparatively light terrazzo foundations 
.. «and they’re on an upper floor of 
the building. 


fuller 





COMPRESSORS AND VACUUM PUMPS— 
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FEEDERS, AND ASSOCIATED EQUIPMENT 


THEY'RE COMPACT... 


Fuller Rotary Compressors are de- 
signed and built to give a lifetime of new 
machine service. They’re simple in 
design, are easily operated, ruggedly 
built. Thousands of Fuller Rotary 
Compressors are maintaining peak effi- 
ciency in plants of every size and de- 
scription throughout the country. 
They’ve earned their reputation for 
complete dependability. 


Bulletin C-5 gives you complete 
information on these quality compres- 
sors. You'll want to study it carefully 

. see how well Fuller fits into your 
own plans and operations. 


FULLER COMPANY, Catasauqua, Pe. 
120 So. LaSalle St., Chicago 3 
420 Chancery Bidg., San Francisco 4 


~~ DRY MATERIAL CONVEYING SYSTEMS AND COOLERS— 


C-196 





Only ONE take-up in 3 years 
of 24-Hour Daily Service 


..- Typical Record of Condoy WHIPCORD ENDLESS BELT 


Pictured above is one of two Condor Whipcord Endless 
Belts, 16” x approx. 36’, installed by National Paper 
Corp., Ransom, Pa. in December 1946. The belt is 
photographed in motion because that is generally the 
. . They both 
operate 24 hours every day in the week except Sunday. 


way youd see these rugged belts . 


In three years of this constant service on Jordan 
Beaters, only one take-up has been made. Note that no 
idler is used. Both belts are good for more years of 
trouble-free service. 


The remarkably low inelastic stretch in Condor Whip- 
cord Endless Belts is due to Manhattan’s method of 
de-stretching the cord strength-members during manu- 
facture. Virtually all inelastic stretch is taken out of 
the belt. Also a Condor Whipcord Belt is not affected 
by atmospheric condition, because the stout Whipcords 


MANHATTAN RUBBER 
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DIVISION 


are impregnated with Flexlastics and protected in the 


body of the belt. 


Another feature that contributes to the long life of 
Condor Whipcord Belts is the exclusive Extensible-Tip 
cover splice that prolongs belt life 3 to 10 times. 
“Elasticising” and rubber rivetting the cover ends pre- 
vents seam opening. 


Condor Whipcord Belts offer you additional advan- 
tages of outstanding flexibility, with no ply separation 
and no splice in the load section. If you have drives 
that need constant take-up and heavy 
idler tension . . . if you are losing 
production because of belt trouble . . . 


try Condor Whipcord Endless Belts. 





Write for Bulletin 6869-D 


_ PASSAIC. NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Manufacturers of Mechanical Rubber Products * Rubber Covered Equipment * Radiator Hose * Fan Belts * Brake Linings * Brake 
Blocks * Clutch Facings * Packings * Asbestos Textiles * Powdered Metal Products * Abrasive & Diamond Wheels * Bowling Balls 
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RENSSELAER'S POWER PLANT EXPANDED, 
DIESEL CAPACITY NOW TOTALS 7,150 HP 


T O KEEP up with the ever expand- 
ing power demand the city of 
Rensselaer, Indiana, has just installed 
another diesel engine. This time the 
unit has a rated horsepower of 2800 
and brings the total capacity to 7150 
hp. This engine has seven cylinders of 
2114, in. bore and 29 in. stroke, of 
mechanical injection, trunk piston de- 
sign and operates at 225 rpm. It drives 
a 2400/4160-v, 3 phase, -60 cycle, 
1980-kw generator with 25-kw V-belt 
driven exciter. Since placed in service, 
this engine has carried the major por- 
tion of the load. Normally it is oper- 
ated from 14 to 16 hr each day until the 
load drops to where it can be carried by 
one of the smaller units. In March, the 
engine operated 444 hr, generated 
475,000 kw-hr on 36,440 gal of fuel 
oil or a production of 13 kw-hr per gal 
with the engine carrying an average 
load of 54 per cent. Lube oil consump- 
tion for this period was 10 gal in the 
crankcase and 126 gal for cylinder lu- 
brication at the rate of 9141 hp-hr per 
gal. Comparing present day production 
with first diesel installed showed in two 
months this 2800 hp engine generated 
an amount about equal to the entire an- 
nual output in 1925. 

Mounting costs have affected opera- 
tions at Rensselaer in the same manner 
as other plants engaged in the genera- 
tion of power. In 1940, 4,067,200 kw- 
hr were generated with a fuel cost of 
$18,914.50, while in 1949, the pro- 
duction had grown to 6,906,500 kw- 
hr, but the cost of fuel had risen to 
$74,470.29. Operating labor also had 
shown a similar increase. This has in- 
creased from $4130.54 in 1940 to 
$8016.30 in 1949. 

Provision is made for an adequate 
supply of fuel in case of emergency. 
At the present time, fuel is delivered 
to the plant by truck, three times a week 
from the refinery. In addition fuel can 
also be received by rail. At a siding 
about six blocks from the plant is a 


Starting in 1924 with the installation of the original diesel, 


this municipality has increased its capacity with individual 
units in 1928, 1932 and 1940. Latest diesel is rated 2,800 hp 





Mechanical injection diesel engine drives a 3 phase, 60 cycle, 2400/4160-v gener- 
ator at 225 rpm. Normal operation is 14 to 16 hr per day during peak load period 


90,000 gal vertical tank with pump 


house and a small motor driven pump 
for unloading and transfer to truck. 
At the plant are two 26,000 gal 
above ground horizontal storage tanks 
with motor driven pump for unload- 
ing. From these tanks, fuel is delivered 
to an elevated inside storage tank by a 1 
hp motor driven pump. From this tank 
all fuel flows by gravity to the engine 
day tanks. Fuel flows by gravity to the 
fuel pump and is pumped to duplex 
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filters and then to the fuel header, 
which feeds the injection pumps. There 
is also a 11/4, hp pump located in the 
storage room for transferring fuel di- 
rect from outside storage to day tanks. 

In the past considerable difficulty 
was encountered from the corrosive 
action of the water on the piping. To 
rectify this situation closed cooling 
water systems were installed for all en- 
gines, and soft water is circulated in 
the cooling and jacket water circuits. 


69 





Oil purifier, day tank and auxiliary fuel transfer pump are 
at engine room floor level to safeguard against high water 


For the four older engines, there are 
two atmospheric-type wood cooling 
towers, and a forced air tower of metal 
construction services the new engine. 

Cooled soft water from the tower is 
circulated through a lube oil cooler and 
then through a heat exchanger with a 
700 gpm, 70 ft head, 20 hp pump and 
then returned to the tower. Jacket wa- 
ter is circulated through a heat ex- 
changer with a similar capacity pump. 
The jacket water circuit has an over- 
head surge tank. Provision has been 
made to supply raw city water to the 
jacket and oil cooling circuits. 

There are two lubrication systems. 
Pistons have force-feed lubricators, one 
for each cylinder, and oil is delivered 
to six points around the upper periph- 


ery of the liners. Crankshaft journals, 
crankpins, piston pins, camshaft bear- 
ings, gears and piston cooling are serv- 
iced with a circulating pressure system. 
Oil from the bearings and pistons 
drains into a sump, and a built in pump 
circulates it through a duplex strainer, 
lube oil cooler and returns it to the en- 
gine. A purifier removes lube oil from 
the sump, purifies and returns it to 
the sump supply. 

Auxiliary lube oil equipment con- 
sists of a 285 gpm pump driven by a 
15 hp motor. This unit serves as stand- 
by and supplies lubrication for starting 
the engine and after shutdown. A pres- 
sure switch starts the pump should the 
lube oil pressure drop below a prede- 
termined level in the engine crankcase. 





All metal cooling tower supplies water to the jacket and 
lube oil heat exchangers. Exhaust passes through muffler 


Air for scavenging is drawn throug! 
a continuous self cleaning curtain type 
air filter having a capacity of 12,90( 
cfm by a gear driven blower mounted 
at the flywheel end. 

Electrically operated switchboard of 
five panels is located adjacent to the 
2800-hp engine. This board has a tie 
in panel to the main distribution. A 6( 
cell battery furnishes energy for op- 
erating this board. 

Quiet operation is paramount and 
noise has been eliminated by installing 
exhaust and intake snubbers. 

Mounted on the engine gage board 
is an alarm for low pressure and high 
temperature of jacket water and lube 
oil. Also on this board is a pyrometer 
for determining exhaust temperatures 





PRINCIPAL EQUIPMENT FOR RENSSELAER DIESEL POWER PLANT 


Diesel Engine 
Generator 

Exciter 

Storage Fuel Oil Pump 
Fuel Oil Filters 

Stand by Fuel Oi. Pump 
Cooling Tower 

Lube Oil Cooler 


Ross Heater & Mfg. Co., Inc 


..Nordberg Mfg. Co 
General Electric Co 
..General Electric Co 

Viking Pump Co 


Lube Oil Purifier 


Switchboard ... 


Wm. we Nugent & Co., Inc Battery 
.....Blackmer Pump Co 


Snubbers 


.The Marley Co., Inc Alarm System 


Cooling Water Pumps 


Scavenging Air Filter 


Temperature Recorder 


. Allis-Chalmers Mfg. Co 
-Honan-Crane Corp 

_ American Air Filter Co., Inc 
: General Electric Co 
: “Electric Storage Battery Co 
hinnewee Burgess-Manning Co 
iweteaardaal .Viking Pump Co 
..Hlinois Testing Lab 








Dye Exposes Microscopic Cracks 


@ Some liquids possess an extremely high capillary action 
and have the ability to penetrate and flow in very narrow 
spaces. Scientists at The Turbodyne Corp., a subsidiary of 
Northrop Aircraft, Inc., looked for and found a liquid, 
which has an intense red color. They also found a material 
which, when painted on a surface, leaves a white coating. 
Briefly, the part suspected of having a crack is cleaned 
with a solvent and painted with the red liquid dye. It is al- 
lowed to stand for five minutes so cracks or surface open- 
ings can absorb the dye. Next, it is wiped and mororhe 4 
Any surface openings can be detected by the presence of 
fine red lines. While the process reveals only surface flaws 
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it is also adaptable to the inspection of many parts not prac- 
tical for existing methods. 

One valuable application lies in inspection of welds. Or- 
dinarily it is necessary to grind all irregularities and attain 
a smooth surface before a reliable indication of a fine crack 
can be found with magnetic or X-ray processes. 

Any surface, either ferrous or non- anes, that is accessi- 
ble for wiping and painting operations may be inspected 
Frequently a part can be tested for cracks without dis- 
mantling the machine. Being a simple and inexpensive proc- 
ess it is practical to inspect critical components such as crank- 
shafts, turbine blades and flywheels during overhaul. 
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, indoor-outdoor controller automatically adjusts inside con- Triethylene glycol apparatus purifies the air by removing 
: ditions to one-third the difference between outside and 70F odors. Fluid is sprayed into airstream at the heating coils 
pe 
OC 


ANY new developments are in- 
- corporated in the new home of 
‘he ap 


the Allstate Insurance Co., a subsidiary 


ie of Sears, Roebuck and Co. Among 
6 these are temperature and humidity 


7" regulation in relation to outside con- 
ditions; extensive and complex con- 
ng trols operated by low voltage electricity; 
ng Of particular importance is the utilization of triethylene glycol — _2# purification by the use of triethylene 
. glycol and air filtration by electrostatic 
id an excellent chemical deodorizer — to purify conditioned air. Out- precipitation. 
gh , —_ Application of the most recent ad- 
ibe door compensating thermostat controls all inside temperature — vances in air conditioning techniques, 
ter 


including the development and incor- 
poration of special equipment, has pro- 
control is by means of individually located thermostats in each zone duced 4 system whose operation is com- 
pletely automatic. A penthouse houses 
the mechanical equipment, which in- 
cludes two main supply fans with heat- 
L. F. CLIFFORD, Consulting Engineer ing and cooling coils and two main ex- 


ne conditions during the heating and cooling seasons. Final temperature 
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Pumps for individual convectors return condensate to the Hot woter is maintained automatically at 90 to 120 F, de- 
boiler make-up supply system located in the main building pending on outside conditions, with three steam convectors 
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greater surface area, which assures low coil face velocity 


haust fans. The air conditioning sys- 
tem is controlled from this location. 

There are three control panels, one 
for each set of fans, and one main panel 
called the “engineer's panel.” Located 
on each fan panel is the indicating and 
control equipment relative to its own 
fan system. On the engineer's panel are 
controls for the fresh air dampers for 
each fan as well as other controls and 
gages common to both systems. 


Temperature Control 


Air temperature is controlled auto- 
matically by thermostats in each zone, 
or manually from the engineer's panel. 
On automatic operation, the summer 
thermostats are differentially controlled 
by outside thermostatic adjusters. The 
resulting temperature equals one-third 
of the difference between the outside 
DB and, 70 F, plus 72 F. 

For example assume an outside tem- 
perature of 95 F. The difference be- 
tween 95 and 70 F is 25. One-third of 
25 is approximately 8. Eight plus 72 F 
equals 80 F which is the controlled in- 
side temperature. 

Mounted on the fan panels is a com- 
plete array of dial thermometers and 
gages giving temperature readings for 
each zone throughout the building. 
Compensating capillary-type tubing 
connects the thermal bulb to the indi- 
cating dial. In addition, indicating 
gages and meters on all three panels 
show the actual mechanical position of 
the control devices associated with that 
part of the panel. 

Air is brought into the building 
through four roof intakes. Two air 
supply fans, having a capacity of 140,- 
000 cfm, have adjustable vortex con- 
trol which permits close regulation of 
the air volume. In this design, a single 
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lever operates the main gear in the 
center of the control, and the motion 
is transferred to individual blades 
through pinion gears. Fans are con- 
nected to the ducts with canvas. 

Air passing through each fan sys- 
tem is proportioned by dampers con- 
trolled from the engineer's panel. Dis- 
charged air is through two roof ex- 
haust outlets. All air, both make-up and 
return, passes through the filters. Base- 
ment air is exhausted to the outside 
along with air from washrooms and 
locker rooms on each floor. 

An automatic type electrostatic filter 
provides initial air cleaning. Particles 
of dust and dirt are precipitated onto 
electrically charged metal plates and 
held there by a viscous coating. Second- 
ary air filtering is done by banks of 
dry type filters. 

Filtered air then passes through 
chilled water coils. Face and bypass 
dampers control the leaving tempera- 
ture. Cooling coil temperature is con- 
trolled by an immersion microtherm lo- 
cated in the chilled water return line. 
The microtherm operates a modulating 
valve which maintains a constant dis- 
charge temperature of the chilled wa- 
ter from the cooling coils. 


Air Distribution 


Conditioned air is distributed to 10 
zones—5 zones per each fan system. 
The basement and lobby areas con- 
stitute two zones, one allotted to each 
fan. The other four zones for each fan 
are vertical units throughout the height 
of the building. 

Conditioned air is delivered through 
adjustable uniflow double-deflecting 
grilles. These grilles are constructed in 
two parts, increasing the ease of instal- 
lation and maintenance. The frame 
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Chilled water cooling coils installed at an angle provide Two identical electrostatic air filters with oil reser- 


voirs.. Alternate operation provides for oil bath cleaning 


can be installed separately and finished 
along with the wall surface. 

General heating is accomplished 
with a dual type system. This consists 
of hot water convectors and heated air 
from the ventilating system. 

There are eight high-pressure steam 
coils arranged in two banks above the 
cooling coils. A thermal bulb on the 
discharge side of the coils is set to 
maintain a constant hot chamber or 
leaving air temperature of 155 F. 

During mild weather, zones exposed 
to sunlight require cooling while those 
in the shade need heat. The basement 
has little heat loss, and this area re- 
quires cooling while the building above 
grade level is still being heated. Ducts 
to each zone have separate cooling and 
reheat coils equipped with dampers. 

One of the unique features of this 
installation is puilication of air after 
it leaves the heating coils by inserting 
triethylene glycol vapor into the air 
stream. Glycol has been shown to kill 
air borne bacteria, especially the com- 
mon cold germ. This procedure is ex- 
pected to minimize winter colds and 
illness among employes, thereby lessen- 
ing absenteeism from work. 

To hold proper humidities water va- 
por is evaporated into the air from pan 
type humidifiers that contain sub- 
merged high-pressure steam coils. 
Steam is metered automatically through 
steam valves controlled by an electronic 
device with a moisture-sensitive element 
located inside the return air duct. 

Under automatic operation, the rel- 
ative humidity in the building is varied 
in accordance with outdoor conditions 
to prevent condensation on the win- 
dows. With manual operation, the dial 
switch on the engineer's panel is set 
to maintain a constant humidity. 
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Exhaust fans are located in the roof penthouse and remove 
only enough air from the space to hold a positive pressure 


The convector system is supplied 
with hot water because of its adaptabil- 
ity to automatic control. Water tem- 
perature is automatically varied with 
the outside temperature by indoor-out- 
door controls which regulate the steam 
valves for the main heat exchanger. 

There are three settings on the engi- 
neer’s panel for convector water tem- 
perature control. The settings are Day, 
Night, and Manual. The Day setting 
automatically keeps the water between 
90 and 210 F depending on outside 
temperature. The Night setting varies 
between 90 and 165 F. Under Manual 





control, any temperature is maintained. 

Hot water flows to the convectors 
through one-pipe mains. Balancing 
fittings control the amount of water 
flowing to each radiator. Dial gages in- 
dicate supply and return temperatures. 

Hot water for the convectors is sup- 
plied by two sets of steam heat ex- 
changers. One set, located in the pent- 
house, supplies hot water for the upper 
five floors. The other set, for the lower 
five floors, is located in the basement 
tunnel. Steam condensate return pumps 
for each system are located with their 
respective converters. 





Intakes of supply fans have vane control to vary the vol- 
ume of air discharged to the three conditioned zone areas 


An additional small steam converter 
in the tunnel supplies hot water for the 
booster heating coils. All steam conver- 
ters are operated by a master selector 
switch on the engineer's panel. The 
controlled heat setting provides for 
building warm-up in the morning, but 
with indoor temperatures maintained 
above 65 F even in severest weather, 
there is little warm-up load. 

To allow for the expansion and con- 
traction of the convector water as its 
temperature changes, expansion tanks 
for the upper heating system are lo- 
cated in the penthouse. 








Light Weight Aggregates Meet Construction Requirements 


@ Light weight aggregate substitution for sand and gravel 
to make concrete and plaster has been on the increase. The 
two materials most widely employed are vermiculite, a type 
of mica, and perlite, a volcanic glass. Both aggregates swell 
up when heated to give light concrete and plaster with ex- 
cellent thermal and acoustical properties. 

Expanded perlite and vermiculite weigh six to fourteen 
lb per cu ft, as compared with 160 Ib for sand, gravel and 
stone. Although not suitable for heavy-bearing purposes, it 
is adaptable for roof and floor slabs, fill, plasters and fire- 
proofing all steel construction. Structural steel must be in- 
sulated from fire or the heat makes sagging possible, with 
resulting building collapse. 

If an 18-in. beam is fireproofed with perlite or vermiculite 
plaster and metal lath, the coating weighs only 20 to 30 Ib 
per lineal ft compared with 220 to 240 lb for concrete using 
conventional aggregates. The difference can reduce the 
skeleton weight of a large building by as much as 30 per 
cent. 

Thin interior partitions of light weight plaster over metal 
or gypsum lath increase considerably the usable space with- 
in a building. Six-in. curtain walls for fireproof structures 
use perlite in the outer shell and gypsum in the inner shell. 
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Another advantage of this material is ceiling channels may 
be spaced farther apart when the plaster contains such fillers 
as the usual sand. 

Perlite and vermiculite form nailable compounds. Ver- 
miculite slab has been used in radiant heating systems where 
its nailability results in lowered costs of installation, since 
pipes can be attached without drilling and bolting. 

Vermiculite was first used for fireproofing skyscrapers in 
1941, although its properties had been discovered in early 
1922. It is mined principally in Montana and South Caro- 
lina. Perlite, unknown ten years ago, is mined in the West 
and was introduced on a substantial scale in 1946. 

For load-bearing purposes cinder was the first medium 
weight aggregate and has given its name to this type con- 
crete block. Another material, expanded clay, is made by 
mixing clay with coal or coke and burning it on grates to a 
temperature near fusing. As gas is developed, the mixture 
bloats to a viscous material, and then the cooled chunks are 
crushed to suitable size. In recent development work clay 
is extruded and cut into small pellets, then expanded in a 
rotary kiln. Expanded slag from blast furnaces is remelted 
and treated with steam to provide another type. 

Industrial Bulletin 
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SPEED CONTROLS ON PUNCH PRESSES 


Sixteen specially built punch presses were equipped with individual 


speed control units that gave a speed range of 100 to 250 strokes per 


minute. Fluctuation in stroke speed that caused a variance in prod- 


uct length is completely eliminated, and rejects are at the minimum 


LOUIS KASPER, Mechanical Supervisor, Steel Heddle Mfg. Co. 
FRANCIS A. WESTBROOK, Mechanical Engineer 


of cape pee variable speed 
units and motors are mounted on 
the top of each press. Infinitely vari- 
able speed regulation within the maxi- 
mum and minimum press limit is 
therefore made possible when making 
the different heddle sizes. 

Gear boxes with shift levers formerly 
changed the press speeds, but it was 
often not possible to obtain the exact 
speed desired. Also, stopping the ma- 
chine was necessary when changing 
speeds. With the modern mechanical 
stepless variable speed control unit 
changes in speed, no matter how small, 
are easily, accurately and quickly made 
by merely adjusting a conveniently 





& 


located handwheel, while the ma- 
chinery is operating. 

Input shaft of the variable speed 
unit is connected to the motor, and the 
output shaft to the press by positive- 
action, self-adjusting chain drives. 
Thus the speed will continue exactly as 
set by the handwheel, and indicated 
on the dial, until a new adjustment is 
made on the control. 

Press operators are paid on an incen- 
tive basis. When properly set the 
presses will remain at that correspond- 
ing speed indefinitely, assuring the op- 
erator a satisfactory hourly rate of earn- 
ings. This is ideal from the stand- 
point of employe morale. 


Horizontal mechanical variable speed control unit, located on top of this punch 


press, varies the stroke speed to accommodate product length to reduce rejects 
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Production has been increased as 


shutdown time is eliminated when 
changing speed. Starting the press at 
a low speed and building it up gradual- 
ly while running is possible, if such 
a procedure should be advantageous. 
In addition, production has been in- 
creased as the result of reduction of 
down time caused by mis-feeds and 
the fact that maintaining a uniform 
speed assures a steady rate of — 
Estimating the percentage of produc- 
tion increase attributable solely to the 
use of accurate speed contro! equip- 


- ment would be difficult as other vari- 


ables also affect the output. 

The Steel Heddle Mfg. Co. of Phila- 
delphia has equipped sixteen of their 
punch presses with mechanical variable 
speed drives. This change over has 
resulted in increased production, de- 
creased maintenance costs, improved 
employe morale and numerous other 
advantages. Some 2000 different types 
of heddles are made by the company 
for the weaving of all kinds of cloth— 
from the heaviest duck to the finest 
silk and rayon fabrics. Consequently 
a high degree of versatility is required 
of its production machinery. 

Heddles are made of flat steel wire 
of various lengths, depending on the 
kind of cloth to be woven. Holes are 
located at each end through which flat 
rods are run to support them in the 
loom. In addition there are holes in 
the middle through which warp threads 
are passed. The number of heddles in 
a loom depends upon the warp threads 
in a particular cloth of a given width. 
Thus, for a wide silk fabric, for ex- 
ample, a loom must have a large num- 
ber of heddles. 

Textile mills of any size at all that 
do weaving, must have several hundred 
looms. This naturally necessitates a 
very large number of heddles to be 
utilized, especially if a variety of cloths 
are produced. Consequently, leading 
heddle producers make this item on a 
quantity production basis. This ex- 
plains the attention given to securing 
the most efficient operation of the 
punch presses that is practicable to ob- 
tain in production. 

Sixteen specially built automatic 
presses are equipped with variable 
speed drives. Each is driven by an in- 
dividual 71/4,-hp constant speed motor. 
These automatic punch presses are op- 


INDUSTRY AND POWER * November, 1950 








at 








erated through a speed range of 100 
to 250 strokes per min, depending on 
the type of heddle being made. 

As these items must be accurately 
made, accurate control of the speed is 
very important. Fluctuations in speed 
result in variations in the length of 
material fed through the presses. This, 
in turn, may result in damaged dies 
due to mis-cuts. 

Maintenance of the dies has been 
decreased by the reduction in number 
of mis-cuts. This, furthermore, influ- 
ences product quality insofar as it is 
affected by coattion of the dies. 

Variable speed control units are also 
easy to maintain as they are totally en- 
closed in compact, oil-tight housings 
which provide for splash lubrication. 

Fifteen of the variable speed units 
installed are of the horizontal type. 
The sixteenth is a vertical unit, select- 
ed because of space limitations. It is 
equipped with remote electrical con- 
trol and a tachometer for adjustments. 





Hand wheel on side of speed changer can be set to fit any condition by operator 
assuring a perfect cut, increased production, low overhead and satisfied workers 





Variable Pitch Drives Increase Production 


@ Motion-control variable pitch drives 
are being used in the Hawkins mine of 
the Cleveland Cliffs Iron Co. to auto- 
matically regulate the speed of feeders 
in the mine’s ore pit and wash plant. 

This ore pit ra a controls the rate 
of feed to the scalping screen. The 
drive consists of a motion-control vari- 
able pitch sheave, a companion sheave, 
four V-belts, an automatic motor base 
and one locking bar mechanism. This 
varies input speed from a 20-hp, 865- 
fpm motor to a gear reducer from 700 
to 865 rpm. 

Automatic wide-range variable pitch 
drive on the pan feeder in the wash 
plant supplants a mechanical speed re- 
duction unit. Prior to the installation 
of the variable speed controls, the con- 
stant speed was 24 rpm and loading of 
the feeder had to be regulated accord- 
ing to the needs of the wash house. 

Speed range of the wash house con- 
veyer is 18 to 36 rpm, while the output 
speed on the conveyer head shafts 
varies from 5.4 to 10.26 rpm. - 





Motion control variable pitch drive is automatically operated by the positioning 
device in foreground. Sheaves are opened and closed to obtain any desired speed 
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HEATER CARE PRIOR TO HEATING SEASON 


N MANY PLANTS across the coun- 
try, maintenance crews equipped 
with brushes, pipe wrenches, oil cans 
and air guns are checking up on unit 
heaters prior to the heating season. In 
numerous plants, where unit heaters are 
installed, these units are used for sum- 
mer air circulation to provide comiort 
for working personnel. During this 
period there is bound to have been 
some accumulation of dust upon the fin 
surfaces of the coil, motor and heater 
casing. Before actual heating opera- 
tions are under way, the heater assem- 
blies should be thoroughly checked. 
Important points to check during 
this inspection are coils, motor, casing 
and loose connections to prevent ex- 
cessive vibration. 


Motors 


All grease and dirt should be re- 
moved from the outside of the motor. 
During this cleanup job, a thorough 
inspection of the fan blades should be 
made. In case there is an excess dirt 
accumulation on the blades, they should 
be thoroughly cleaned to prevent un- 
balancing, which results in excessive 
noise and motor bearing wear. 

In checking the motor for lubrica- 
tion, the previous maintenance records 
should be reviewed. Manufacturers of 
both ball and sleeve bearing motors 
ship these units with sufficient lubrica- 
tion to last for at least one year’s op- 
eration. The motors should be re- 
packed only after 2,000 hours of opera- 
tion. One common fault in servicing 
all motors is overlubrication. Con- 


Numerous industrial plants throughout the country utilize unit heaters 


for summer ventilation. Even though heating systems were checked in 


the early spring here are a few hints to insure efficient winter operation 


tinued lubrication will damage the 
windings and motor failure will result. 


Condensers 


Adverse atmospheric conditions in 
certain industrial plants are detrimental 
to the operating efficiency of the units. 
Air, laden with lint, dust and various 
types of foreign matter will clog up 
the air passages through the unit, re- 
ducing heat transfer and air volume. 
In addition to this lowered efficiency, 
there is a definite strong odor when the 
steam is supplied to the coil. 

After a thorough inspection and the 
degree of the cleaning job is antici- 
pated, one of three methods can be em- 
ployed. If the unit is fairly clean and 
the dirt appears to be loose, only brush- 
ing the fins is necessary. However, in 
brushing the fins, best results have been 
accomplished from the air entering 
side. After the particles have been 
freed the fan is turned on, and this dirt 
is blown from the fin surface. 

As the force of the air leaving the 
fan blades is not great, a stream of air 
from a high pressure hose is sometimes 
necessary. In extreme cases, air under 
pressure is blown through the front of 
the heater, the air leaving side, and 
directed at any points that need to be 
cleaned. When using high-pressure air 





Result of over lubricating a unit heater motor. Grease has worked through both 
bearings and destroyed the effectiveness of the windings causing motor failure 
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from the air outlet side, be sure to 
clean the fan blades before the unit is 
returned to operation. 

When the heating coils cannot be 
thoroughly cleaned either by brushing 
or a high velocity air jet, cleaning can 
be done with a mild alkaline cleaning 
solution spray. When such a spray is 
used, the motor must be removed from 
the unit. The spray gun should be di- 
rected at the air entering side of the 
unit and completely bathed. A piece 
of lightweight canvas should be draped 
over the heater to catch the cleaning 
solution, and the fluid can be directed 
to a pan under the heater. 

After the heater has been completely 
cleaned, high pressure air should be 
used to remove all dirt particles. Rins- 
ing is accomplished with steam or 
sprayed with fresh water. After the 
rinsing process, either the fan is turned 
on or high pressure air is used for 
assuring complete drying. 


Casing 


During the cleaning of the coil, the 
casing should be inspected, and if dirt, 
grease and corrosive substances have 
accumulated, cleaning is essential. 
Rusted or corroded spots should be re- 
painted after the cleaning job. 

Courtesy of Modine Mfg. Co. 





Accumulation of dirt on heater fins re- 
duced efficiency and caused bad odors 
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Self-Contained 


Packaged Steam Generators 


Factory assembled with all auxiliaries and push-button controls, these units are shipped 


to plants as a package and are ready for quick low-cost installation. They will deliver 


efficiencies over 80 per cent when carrying loads from one-third to full rated capacity 


UPPLYING steam for heating and 
process operations in commercial, 
industrial and military establishments 
has always presented problems for 
which a self-contained boiler with a 
high degree of performance has proved 
to be the ideal solution. Such a steam 
generator is an assembly incorporating 
the boiler proper, the boiler trim, fuel 
preheater, fuel burner, draft fan, feed- 
water unit, and operating and safety 
controls. It it built under the responsi- 
bility of a single manufacturer and pre- 
tested at the factory, thereby permitting 
peak co-ordination of the boiler com- 
ponents. Shipped completely as as- 
sembled, it can be installed with a mini- 
mum of construction, and usually re- 
quires connection only to steam, fuel, 
water and electrical service outlets. 
The so-called packaged idea was first 
applied about 16 years ago to portable 
equipment for the construction indus- 
try where the self-contained features 
and ready ability to put the equipment 


into service are primary requisites. The 
boilers were used for heating oils, as- 
phalts, concrete aggregates, and for 
pile driving. Immediately following 
success in this field, stationary types 
were built for industrial applications 
requiring high-pressure steam, and this 
was followed shortly with designs for 
the lower steam pressures required in 
the heating field. A cutaway view of a 
high-pressure unit and nomenclature 
of its component parts are shown in 
Figs. 1 and 2, respectively. 


Wartime Applications 


Both the portable and stationary 
types of the self-contained packaged 
boiler played an important part in the 
last war. Thousands of them were ap- 
plied to a variety of duties for which 
self-contained equipment has no equal. 

Military applications included boil- 
ers for hastily erected camps and train- 
ing centers, as well as for road and air- 
port construction. Marine installations 


included boilers for galleys, hot-water 
heating, and ship heating on diesel- 
propelled vessels. Other branches of 
the service applied these units for ship 
service, sterilization, cooking, ice melt- 
ing, portable laundry and dry-cleaning 
plants, sea-water distillation, hospital 
service, and emergency hangars. Ob- 
viously the stationary applications far 
outnumbered those in the portable 
field. 

In all these military applications, 
careful attention was directed to de- 
sign in order to provide a rugged and 
simple construction with maximum 
savings in weight and space, and at the 
same time retaining high capacity, low 
maintenance and maximum economy of 
operation. Present-day stationary self- 
contained boilers have benefited tre- 
mendously by this extensive experience. 
Their features were proved under con- 
ditions far more extreme than normal- 
ly encountered in industry, which 
helped the manufacturer to eliminate 
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THEY HAVE THESE ADVANTAGES 


SELF-CONTAINED—iIncludes boiler, burner, electrical controls, 
piping and auxiliary equipment, all designed or furnished by a single 
manufacturer. Constructed in accordance with ASME code require- 
ments and pretested at factory before shipment. Permits good ar- 
rangement and appearance of components and auxiliaries. All 
omp ts selected so that each works in proper relation to other 
parts of the assembly; therefore, the boiler develops high overall 
efficiency with maximum simplicity of operation. 





COMPACT—Simple construction offers maximum savings in weight 
and space. Can be transported to point of use and installed with 
minimum field labor. They require low headroom, make for clear 
aisle space in boiler room, and fit many unusual space situations in 
existing plants. Permit economical construction of new boiler plants 
with boiler rooms of small cubical content. Packaged boilers are 
mounted on rugged frames, which greatly simplifies installation. 
Boiler components and auxiliaries are arranged to permit easy in- 
spection, testing and servicing. 





FAST INSTALLATION—No special foundations are needed; exist- 
ing concrete floors usually suffice. Can be placed in operation on 
short notice and under irregular operating conditions. They are 
readily moved as required by plant expansion or plant relocation. 
They do not require brick or steel chimneys; pipes of relatively small 
diameter alone are needed to vent gases to the atmosphere. Being 
factory assembled and factory tested, packaged boilers are readily 
connected to plant service outlets. 





AUTOMATIC OPERATION—For gas or fuel oils up to No. 6 or 
Bunker C, semi- or fully-automatic ignition is provided. Interlocked 
electrical controls operate the burner proper, blowers, low-water cut- 
off devices, and feedwater supply; thus, boiler operates automatically 
to meet varying load requirements. Burner controls provide favorable 
ignition and combustion characteristics’ at high air pressure and 
velocity. Automatic controls provide quick-starting characteristics, 


reduce the amount of labor required for high degree of regulation, - 


and contribute to low steam costs. 


QUICK STEAMING—Boilers can be put on the line at full fire in 
minimum time. Intermittent or fluctuating loads are handled readily. 
Heat losses are minimized when loads fluctuate widely, and when 
plant is shut down. They provide heat and process steam for light 
or variable loads in industrial plants, and will operate above 80 per 
cent efficiency from 25 to 100 per cent of rating. There are no bank- 
ing losses to offset high efficiency. Seasonal loads are easily handled. 
Operating costs are at the minimum. 


CLEAN—Because of high combustion efficiency, little or no smoke 
is emitted from exhaust vent or stack. No need for high smokestack. 
They insure clean and efficient operation, and help operators meet 
smoke-abatement ordinances. Boiler-room problems ‘are simplified 
in plants requiring high standards of cleanliness. Excellent working 
conditions, good sanitation and clean working areas are provided, 
making for “show-place" boiler rooms that give personnel peak in- 
centive for maintaining the equipment. 


weaknesses and less reliable features of 
the equipment. 

The present field of the packagec 
steam generator might be divided in 
to three categories: (1) The so-callec 
commercial or small industrial fiek 
with steam loads up to 3,500 lb pe 
hr; (2) The middle industrial fiel« 
with loads from 3,500 to 20,000 lb o 
steam per hr; and (3) a field of large 
industries with steam requirements be 
tween 20,000 and 90,000 Ib per hr 
and where, for the latter loads, multi 
ple-boiler installations are required. 


Ratings and Capacities 


Both fire-tube and water-tube pack 
aged steam boilers are available fo 
use in the industrial and commercial! 
fields. All are designed for use with ga 
or oil fuels. It is necessary to employ : 
wide range of designs to meet varying 
contract specifications and comply witl 
the numerous field applications of the 
equipment. The variables involve a 
series of steam working pressures, oil 
burner capacities, types for the grades 
of oil used, features of the automatic 
control system and its electrical current 
characteristics, and application of the 
various safety controls. 

Manufacturers rate their boilers on 
the maximum amount of steam their 
units will generate, usually at a guaran- 
teed efficiency and steam quality. How- 
ever, fire-tube boiler manufacturers 
often stipulate ratings in horsepower 
with the 1 hp being equivalent to the 
evaporation from and at 212 F of 34.5 
lb of steam per hr. Ratings based on 
10 sq ft of heating surface per boiler 
horsepower are obsolete. 

Ratings and capacities of fire-tube 
packaged steam generators range from 
10 to 500 hp, with equivalent evapora- 
tion capacities of 345 to 17,125 lb of 
steam per hr, respectively, at 100 per 
cent rating. These and other pertinent 
data on self-contained boilers of fire- 
tube design are given in Table 1. Rela- 
tive sizes of the boilers are indicated in 
Fig 3. 

Water-tube packaged boilers, which 
are available with steam capacities up 
to 30,000 Ib per hr, are discussed in a 
subsequent section of this article 


Fire-Tube Boilers 


Fire-tube types of packaged boilers 
from 10 to 600 hp are built for operat- 
ing pressures ranging from 15 to 300 
psig. Low-pressure types for commer- 
cial plants are available down to 10 hp 
weighing about 800 lb, while an indus- 
trially designed boiler of the same rat- 
ing may weigh as much as 2,300 Ib. In- 
dustrial fire-tube boilers of 500 hp rat- 
ing will weigh up to 33 ton. 

Early designs of these packaged boil- 
ers were fired with No. 3 fuel oil. To- 
day, about 15 per cent of the total fuel 
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Fig. 1—Self-contained packaged boiler is shop 
assembled ready for connection to water and electric 
outlets af installation site. Highest possible ufiliza- 
tion of heating surface makes compact design 
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Fig. 2—Nomenclature for typical self-contained fire-tube 
packaged boiler. Boiler proper, boiler trim, operating and 
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safety controls, and auxiliaries are all mounted on box chan- 
nel frame. Boilers are easily conveyed to installation sites 
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TABLE 1—COMPOSITE DATA FOR SIZES, CAPACITIES AND FUEL CONSUMPTION OF HRT SELF-CONTAINED STEAM GENERATORS 


Boiler horsepower 








Sinnth ianabe that ane obese 20 30 40 50 60 70 80 100 
Rated capacity, |b steam per hr (212 F) ..... 700 1,050 1,380 1,725 2,070 2,420 2,760 3,450 
Equiv. direct radiation, steam, Btu .......... 2,780 4,170 5,560 6,950 8,340 9,370 11,120 13,900 
Equiv. direct radiation, water, Btu .......... 4,460 6,690 8,920 11,150 13,380 15,610 17,840 22,300 
Heat input at capacity, 1000 Btu/hr ......... 850 1,250 1,680 2,100 2,500 940 3,350 4,200 
SY WL MOD i cncsccocasescecces ceecs 9.3 19 15.5 18.2 20.5 24.0 26.3 30.4 
Heat release, Btu per cu ff .................5 93,500 106,000 108,000 115,000 123,000 123,000 128,000 138,000 
Oil consumption at rated capacity: 
LE ine cig SNcbaauesetsorenedenee 52 8 1 14 16 9 22 28 
PION TIN Bs cosckecicececceaaacss: é 9 12 15 18 21 24 30 
Gas consumption at rated capacity: 
500 Btu, mfgr., cu ft per hr .............. 1,700 2,500 3,360 4,200 5,000 5,880 6,700 8,400 
900 Btu, mixed, cu ft per hr ............. 1,050 1,570 2,100 2,620 3,150 3,680 4,200 5,250 
1000 Btu, natural, cu ft per hr ............ 840 1,250 1,680 2,100 2,500 2,940 3,350 4,200 
Heat output at capacity, 1000 Btu/hr ....... 670 1,000 1,340 1,670 2,000 2,350 2,675 3,345 
Dimensions: 
Boiler diameter, inside, in. .............. 42 44 50 49 49 55 55 58 
Boiler shell length, in. ................. “ie 72 94 94 112 123 121 133 140 
BORON GUO, TR. occ ccccccccccccccccces 110 126 137 150 168 156 174 192 
dd eee 60 9 4 78 84 89 
Height over-all, In. ....... 2.0... ccccceee 60 68 70 73 75 79 80 85 
SN UY, UP neces csveccneceseveeees 5,584 6,480 8,960 9,140 11,000 11,400 12,550 15,750 
I ee Pe ees 125 150 200 250 300 50 400 450 500 
Rated capacity, Ib steam per hr (212 F) ...... 4,310 5,200 6,900 8,625 10,500 12,000 13,800 15,500 17,125 
Equiv. direct radiction, steam, Btu ........... 17,375 20,850 27,800 34,750 41,700 48,650 55,600 62,500 69,500 
Equiv. direct radiation, water, Btu .......... 27,875 33,450 44,600 55,750 66,900 78,050 89,200 100,300 111,500 
Heat input at capacity, 1000 Btu/hr PORNO 5,250 6,300 8,400 10,500 12,600 14,700 16,800 18,900 21,000 
0 SE eee 37.5 39.4 2.4 62.2 0.1 73.7 102.6 110.1 119.4 
Heat release, Btu per cu ff .................. 140,000 160,000 160,000 169,000 140,000 155,000 138,000 128,000 132,000 
Oil consumption at rated capacity: 
_) & (RR [see 35 4l 55 69 83 % 110 124 138 
Gas consumption at rated capacity: 
Oe, Girl, CU Te BOP OD ccccccccccccess 10,500 12,600 16,800 21,000 25,200 29,400 33,600 37,800 42,000 
800 Btu, mixed, cu ff per hr .............. 6,580 7,900 10,500 13,100 15,800 18,400 21,000 23,600 26,200 
1000 Btu, natural, cu ft per hr ............ 5,250 6,300 8,400 10,500 12,600 14,700 16, 18, 21, 
Heat output at capacity, 1000 Btu/hr ....... 4,200 5,020 6,690 8,365 10,040 11,710 13,390 15,100 16,740 
Dimensions: 
Boiler diameter, inside, in. .............. 63 66 73 84 85 92 % 99 7 
ek |. eee 156 157 168 170 192 195 208 217 218 
Te. aisncudutsccasesntaaper 198 210 231 233 252 270 776 294 300 
wi I Wetec hss kvoneeseneees % 100 114 121 122 144 145 162 162 
Helght over-all, PPS 87 93 9 114 118 120 126 132 132 
Shipping weight, Ib .............. cece eee 18,500 21,000 24,900 32,050 36,500 40,900 46,300 51,250 54,000 





NOTE: Data in this table are complied from information and statistics supplied by the boiler manufacturers listed on the concluding page of this article. 
Boiler dimensions and shipping weights are averages. Performance data are applicable up to 3,000 ft elevation. 
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Fig. 4—This four-pass boiler uses induced 
draft. Large evaporating surface pro- 
motes quick steaming. Dry steam is as- 
sured by a dry pan and large steam space 


burned in the boilers is No. 3 oil, the 
balance being Nos. 5 and 6 oil. There 
is an increasing use of gas fuel. 





ly deliver a flat or uniform efficiency 
over a wide load range. Flat efficien- 
cies of 80 per cent or over between 33 


tle or no diversity. Under such condi- 
tions, maximum efficiency between 
low and maximum rating of the boiler 


8 In attaining maximum efficiency and 100 per cent of maximum ratings _is of extreme importance. 
900 from burning these fuels, the boilers are everyday occurrences. Actually, the tan Variati 
200 are built to absorb the maximum _ efficiency is established before the Design Variations 
a amount of heat practicable. And, in boiler is shipped from the factory, and By types, self-contained packaged 
F turn, the high utilization of heating it is one that can be maintained with boilers of fire-tube design can be clas- 
2 surface makes for a compact design, relative ease after installation. High sified as follows: water-back or dry- 
which means it occupies less floor space. operating efficiency permits the use of back; forced draft or induced draft; 
3,400 Each boiler has an integral furnace, _fuels like oil and gas, which have a _ two-pass, three-pass, or four-pass; gun- 
“74 and employs more tubes than the cus- _higher unit cost, but which can com- type burner or horizontal rotary-type 
1368 tomary type of horizontal return tubu- _ pete successfully with lower-cost fuels with direct drive or belt drive; gas- 
lar unit; at the same time, the number _ normally handled at low efficiencies. electric, or oil-electric or manual igni- 
a of passes is increased to obtain long gas Efficiency curves for both small and _ tion; thermostatic stack control or 
192 travel and better heat absorption. These large boilers, as well as curves for aver- photoelectric cell instantaneous flame- 
° characteristics are illustrated in Figs. age stack temperatures and average failure control; motor modulation to 
5,750 1, 4, 6, 7 and 8. In many types, the in- | CO: content of flue gases, are shown _—adjust firing rate to meet variations in 
tegral furnace is usually of flat-sheet in Fig. 5. Performance characteristics, steam demand, or “on and off” con- 
= design, while in others corrugated as established from a number of certi- trol by steam pressure; and electric pre- 
7,125 sheets are utilized to increase furnace _ fied tests, are revealed by data in Table _ heater or steam heater, or both. This 
1500 strength and heating surface area. 2 on page 83. list does not include auxiliaries, safety 
aa High heat transfer or scrubbing of High efficiencies at variable loads, equipment or instruments commonly 
2,000 the heating surfaces is obtained by pass- — without significant losses occasioned furnished as regular equipment. Nor 
ing the hot gas through the boiler at —_ by shutdown or banking, is one of the does it include special equipment 
- high velocities. This is done by forced _ primary advantages afforded by most _ needed for burning heavy oil, or to 
2,000 or induced draft. Mechanical draft also _ self-contained packaged steam gen- meet some unusual working condition. 
yo takes care of the somewhat higher  erators. The average installation has no All of the components of the _ 
6,740 pressure losses of the multi-pass de- 24-hr continuous load. Instead, the aged steam generator are selected and 
sign, and eliminates need for stack load is most irregular. Process-steam applied so that each works in proper 
an draft—all that is needed is a vent or _ loads range from 8 to 10 hr per day, __ relation to the other parts of the as- 
= duct to remove flue gas. and have characteristic peaks at the be- — sembly. Therefore, it develops its high 
132 4 ginning of each day. In many plants, _ over-all efficiency with maximum sim- 
- Boiler Efficiencies interruptions to process loads are not _plicity of operation. 
tele. Since packaged boitérs are designed uncommon so that intermittent loads By mounting it on a rugged frame, 
to extract the maximum amount of heat are followed immediately by what is installation is simplified greatly. No 
from a cleanly burned fuel, they actual- equivalent to full starting load with lit- _ special foundations or brick settings are 
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Fig. 5—Boilers deliver uniform efficiency over wide load range. Thermal effi- 
ciencies of 10 to 500 hp units fall within the efficiency band shown here 


required; nor are brick or steel chim- 
neys—vent pipes of relatively small di- 
ameter are all that is needed to vent 
gases to the atmosphere. 

The design of these boilers involves 
the choice and location of the refrac- 
tories and insulating materials so as to 
obtain maximum benefits without ex- 
treme weight or bulk. Also, special at- 
tention is paid to the design of the base 
or supporting structure so as to accom- 
modate the boiler and all its compo- 
nents, yet favor the subsequent ship- 
ping and handling of a complete unit. 


Code Compliances 

Self-contained packaged steam gen- 
erators are, of course, built to conform 
to construction codes or regulations 
governing boilers in general. These 
include the ASME code on boiler con- 
struction, National Board of Pressure 
Vessel Inspectors rules on inspection 
and safety, Underwriters Laboratories 
codes on electrical devices and per- 
formance, and National Electrical 
Manufacturers Association code. 

Boiler components and auxiliaries 
are mounted to meet recent demands 
by boiler inspectors and code authori- 
ties. The boiler itself is easily accessible 
for inspection and servicing both inside 
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and out. For the same reason, all aux- 
iliaries and working parts are in plain 
view. Typical of this policy are the 
hinged-back designs shown in Fig. 9. 
Here, the entire rear chambers swing 
back from the rear tube sheet to per- 
mit easy cleaning and inspection. 


Operating Features 


In co-ordinating the boiler unit with 
fuel-burning equipment and other re- 
lated accessories, certain important op- 
erating advantages are achieved by the 
self-contained steam generator. In- 
cluded is close combustion control un- 
affected by atmospheric conditions, 
giving the two ingredients which pro- 
vide and define efficiency: the ability 
to burn fuel completely with minimum 
excess air, and absorb the maximum 
amount of heat under various loads. 

Packaged boilers inherit a number 
of their advantages from the charac- 
teristics of oil and gas fuels. These in- 
clude a ready adaptability to automatic 
or wide-range burning, the relative 
cleanliness in handling and burning 
such fuels, and in general a reduction 
of operating labor. 

There are a number of features that 
contribute to low maintenance costs, 
including the use of co-ordinated high- 


quality components and auxiliaries, as 
well as the small amount of refractory 
employed in the design of the boiler 


Quick Starting 


Inasmuch as the packaged unit 1s 
provided with automatic or semi-auto- 
matic controls, and is not subject to the 
combustion variables inherent in nat- 
ural-draft equipment, it is obviously a 
unit that can be closely controlled by 
the operator. In connection with con- 
trollability, there is also the advantage 
of quick starting. In this connection 
manufacturers do not recommend that 
the boiler be started up from cold and 
put on the line at full fire in a matter 
of minutes; quick-starting procedure is 
in the hands of the operator, and his 
experience must dictate the time in- 
volved to bring the boiler to full fire 


Aids Smoke Abatement 


In operating the packaged boiler, 
direct attainment of smoke abatement 
must fall on the operator and on the 
type of equipment he uses. The pack- 
aged boiler, because of its high combus- 
tion efficiency and the particular fuels 
for which it has been designed, has 
proved that it can do as much if not 
more towards the elimination of the 
smoke evil than most other forms of 
fuel-burning equipment in the indus- 
trial field. 

The numerous advantages offered 
by the packaged steam generator can- 
not be fully attained without the help 
of the operator. A good operator will 
apply himself to the study and han- 
dling of this mechanized boiler unit so 
that he can obtain the low operating 
and maintenance costs made initially 
possible by the designer. There is the 
further challenge to the manufacturer 
to keep building it better, to improve 
its safety, and to help educate the op- 
erator in the problems of service main- 
tenance which accompany any type of 
modern equipment. 


Association Comments 


Even though packaged boilers offer 
a degree of control which can result in 
considerable labor saving, it is most 
unwise for the plant owner to regard 
modern automatic equipment as being 
totally free from supervision or pre- 
ventive maintenance. In this regard, 
the present members of the Packaged 
Boiler Branch of American Boiler and 
Affiliated Industries have stated: 

“Competent supervision of mechani- 
cal and electrical equipment in pack- 
aged boiler plants is necessary to main- 
tain safe and reliable operation. 

“One of the onal values to the 
owner of a packaged steam generator 
is its operation by the use of automatic 
controls. Such controls reduce the 
amount of manual labor required, af- 
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ord a consistently high degree of reg- 
ilation, and therefore contribute to the 
ow cost of producing steam. 

“In order to maintain these advan- 
ages, the manufacturers of packaged 
steam generators recognize that ade- 
juate supervisory maintenance is neces- 
sary and that automatic operations do 
10t eliminate the need of operators.” 


Selection of Boilers 


Before selecting a boiler, it is im- 
portant to make a careful study of the 
proposed installation. The actual horse- 
power load must be determined. Com- 
plete knowledge of the total steam load 
is a necessity. The purchaser must 
know the number of hours the boiler 
will be used, and the maximum load at 
any period. He should then plan on in- 
stalling a unit with a rating somewhat 
higher than the calculated load. How- 
ever, some users select a boiler that is 
onservatively rated, and will develop 
some overload. 

The plant engineer should calculate 


or measure the steam load in accord- Fig. 6—Four-pass boiler with forced draft. Packaged units are automatic 
ance with present-day accurate proce- in operation, using electronic operating, combustion and safety controls 








TABLE 2—RESULTS OF PERFORMANCE TESTS ON HRT SELF-CONTAINED PACKAGE STEAM GENERATORS 








hs Seed ebb tas pebeede ke i 4500s tes ceuewnaineen 1 2 3 4 5 6 7 8 q 10 W 
Boiler manufacturer's rating, hp... eaee 40 50 60 100 150 200 250 300 400 400 500 
Design boiler pressure, psig.......... 0.00. .ec cee eeees 15 15 150 125 150 15 150 125 15 150 160 
Duration of test, hr.......... , : 4 4 1", 1 1 1 1 1 1 2 1 
Boiler shell insulated......... sseseee henaeeetan fl No No No No No No No No No Yes No 
Steam pressure, average, psig...... Saori sepsdeveesareryens 14 14 135 10! 135 13 135 101 12 126 148.8 
Temperature of stack gases, average, F.................... 308 308 408 394 398 333 410 387 305 407 425 
Temperature of feedwater, average, F...................... 53 53 53 81.7 53 53 53 63 59 53 62 
Boiler room temperature, average, F............ : obabeea 58 58 66 73.7 80 66 80 73 68 — 77 
Steam temperature at gage pressure, F.......... = 248 248 358 338 358 242 358 339 244 354 375 
CO, content of stack gases, average, %........... jolseues 13.5 13.5. 15.2 13.4 14 14.1 14 13.7 13.2 14.2 14.2 
Air velocity at boiler shell, average, fpm (Note 1)......... 123 123 123 118 123 123 123 123 123 — 123 
Heat content of oil, Btu per Ib................. ‘ 19,416 18,743 18,906 18,622 18,689 18,689 18,689 18,703 19,512 18,703 18,780 
Oil burned, Ib per hr......... ee one 89 116 146.6 250 342 440 548 699 830 9957.7 1,065.5 
Evaporation, meter corrected, gph...... skpeanened 144 180 224 402 522 702 869 1,089 1,439 1,503 1,691 
Weight per gallon of feedwater, Ib......................4. 8.319 8.319 8.319 8.292 8.319 8.319 8.319 8.312 8.316 8.319 8.313 
S&S 2 SRS « 1,194 1,495 1,863.5 3,432.2 4,333 5,839 7,574 9,052 12,182 12,507 14,255 
Area of uninsulated boiler shell, sq ft........................ 84 13 1 2 279 317 377 —_— 
Computations 

1. Heat loss, uninsulated shell, Btu/sq ft/hr/deg (Note 2)... 3.20 2.60 3.45 2.76 3.11 2.60 3.11 3.37 2.52 —— 3.26 
2. Heat loss, insulated shell, Btu/sq ft/hr/deg (Note 3)...... 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 — 0.19 
3. Net heat loss, uninsulated shell, Btu/sq ft/hr/deg..... 3.01 2.41 3.26 2.57 2.92 2.41 2.92 3.18 2.33 —_ 3.07 
4. Net heat loss, uninsulated shell, Btu/hr (Note 4)...... 59,088 74,908 95,332 116,300 241,628 146,163 318,510 392,243 228,997 — 590,77! 
5. Equiv. evap. from and at 212 F per Ib of oil............ 16.47 15.80 16.04 15.71 16.08 15.93 15.80 16.04 16.85 15.77 16.20 
6. Boiler hp developed......... Ep hte en See 42.49 53.16 68.15 113.50 159.40 203.20 250.00 325.00 405.00 437.92 502.00 
7. Thermal efficiency, %...... pitinetinihcs ae ee 82.31 81.90 82.31 82.00 83.80 82.70 82.00 83.20 83.50 81.84 83.00 


Note 1—For effect of air velocity on bare surfaces, see Johns-Manville report 1N-3,000. 


Note 2—See “Naval Machinery," U. S. Naval Institute, 1941 issue, part 2, page 47, for heat loss from uninsulated boiler shell per hr per sq ft per degree of 
temperature difference between temperature at outside of boiler shell and temperature in boiler room. Little error is involved if steam temperature at gage 
pressure be substituted for temperature at outside of boiler shell; this eliminates the need for contact pyrometers during tests. 

Note 3—For heat loss through 2-in. magnesia or equal—Btu per hr per sq ft per deg temperature difference between boiler shell and boiler room—see 
Johns-Manville test records. 

Note 4—Formula: (Net heat loss from uninsulated shell per hr per sq ft of shell per degree temperature difference between boiler shell and boiler room) 
X (temperature difference between boiler shell and boiler room) X (boiler shell area, sq ft) X (1.23 which is allowance for air velocity around boiler). For 
this allowance, see “Naval Machinery,"” Naval Institute, 1941 issue, part 2, page 47; allowance for all tests in above table is 23 per cent increase in item 
No. 3 of the table—see sample calculations. 











Sample Calculations — Test No. 1 Sample Calculations — Test No. 11 
4. Loss from uninsulated shell = 3.01 x 190 « 84 X 1.23 = 59,088 Btu/hr 5 4. Loss from uninsulated shell — 3.07 « 298 * 525 & 1.23 = 590,771 Btu/hr 
1194 « (1163 — 21) plus 59088 14255 & (1195.4 — 30) plus 59077! 
5. Equiv. evap. per Ib oil = - —__—— - 16.47 Ib 5. Equiv. evap. per Ib off = —————-— ———— - 16.20 Ib 
89 = 970.3 1065.5 x 970.3 
1194 < (1163 — 21) plus 59088 14255 & (1195.4 — 30) plus 59077! 
5. Developed boiler hp — + 42.49 hp 6. Developed boiler hp 2 « --—— - -_— 502 hp 
33475 33475 
1194 < (1163 — 21) plus 59088 14255 & (1195.4 30) plus 59077! 
7. Thermal efficiency Se - -- 82.31 % 7. Thermal efficiency a - —— - - - 83.00 % 
89 x 19416 1065.5 18780 
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Fig. 7—Four-pass packaged boiler with induced draft and or combination gas-oil firing. Co-ordinated auxiliaries and 
horizontal rotary oil burner. Units can be equipped for gas small amount of refractory contribute to low maintenance 





TABLE 3—EXAMPLES OF RECOMMENDED INSULATION THICKNESSES 


Insulation thickness, In. for the 


Approximate Boiler shell dimensions following working pressures: 
boiler hp diameter length area, sq ft To 15 psi 15-125 psi 125-200 pis 
15 30" 4’-5" 35 1 %, IY 
30 43" 8"-9"" 99 1 %, I'/2 
30 37" 6'-3" 60 1 1% I'/2 
50 49" 9°-6" 123 1 1% \'/2 
50 43" 8’-9"" 9 1 1%, I'/, 
60 49” 10°-8" 138 1 1% I", 
80 55"" 11"-2"" 161 1 1%, I'/2 
80 49" 11'-4" 142 1 1% I'/2 
100 55" 12'-9"" 184 1 DA 1/2 
120 61" 13-2" 211 " 2 2 
120 55" 12°-3"" 165 2 I'/2 2 
150 67" 13°-5"" 236 iA "2 2 
150 55" 14°-3" 192 Wf, I'/, 2 
200 73" 14’-8" 282 iA VA 2 
250 85" 14°-4"" 320 W, "2 2 
300 85" 16"14"" 364 W, "2 2 
350 7 16"-2" 390 IDA iA 2 
400 98" 14’-7"" 374 1A I" 2 
500 98" 17°-2" 440 W I", 2 


NOTE: To conserve heat and improve efficiency, one packaged-boiler company recommends the 
above insulation thicknesses for its units. The shell should be completely covered between the head 
flanges. Insulation should be applied up to the boiler saddle support web, and beveled at manholes 
and at steam nozzle flanges. The following materials are suggested: (1) 85 per cent magnesia insulation 
block of thicknesses listed above; (2) |'/-in. mesh galvanized chicken wire: (3) rough coat asbestos cement 
Yq in. thick; (4) finish coat asbestos cement '/, in. thick; (5) 8-oz. canvas jacket pasted on; (6) filler and 
finish paint as desired. 





dure. In addition to calculating the 
heating load carefully, he should add 
calculated figures for hot-water heat- 
ing and any process heating that may 
be required. Allowance should then be 
made for reasonable pickup in the case 
of the fast-steaming packaged genera- 
tors. Finally, reasonable allowance 
should be made for future plant ex- 
pansion. When these items are glossed 
over or approximated, it is a danger- 
ous thing to size closely a boiler or any 
other piece of equipment. 

The following factors also enter in- 
to boiler selection: seasonable load 
variations, night shutdowns, week-end 
shutdowns, the variable effect of the 
heating load which is combined with 
the processing load in most plants, the 
problems of condensate return, atten- 
tion to the character and treatment of 
feedwater, as well as problems of prop- 
er blowdown, storage of fuels, the han- 
dling of fuels, and the problems pecu- 
liar to the firing of gas and heavy oils. 

A prospective purchaser should also 
ascertain the first cost of the boiler, 
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calculate or estimate maintenance cost, 
consider the use of firing equipment 
that will burn fuels at high ida, 
ascertain probable banking or stand- 
by losses, and figure operating labor 
costs. Installation costs must also be 
considered, including those for insula- 
tion (see Table 3), foundations, ma- 
sonry, chimneys and other elements of 
the buildings, with true evaluation 
given to savings in space made possi- 
ble with small high-capacity boilers. 


Installation Hints 


While the exact location of the in- 
stalled boiler depends on many fac- 
tors, it should be placed with due re- 
gard to operating considerations. Maxi- 
mum practicable clearance for accessi- 
bility of manholes, handholds, and 
blow-off cocks should be provided. 
Ample aisle space is usually desirable 
along the front end of the boiler frame. 

It is important to provide clearance 
equal to the length of the fire tubes 
at the front or rear of the boiler; 
this permits removal and cleaning of 
tubes. Such clearance can sometimes 
be obtained by installing a door in the 
building adjacent to the boiler. When 
this is done, the boiler should be far 
enough from the building door to per- 
mit opening or removal of boiler doors. 

Most boilers are constructed with 
two saddle supports, built into a box 
channel frame. With such a design, the 
complete steam-generating unit may 
usually be grouted on a concrete floor 
without need for a special concrete slab 
or extra foundation. However, in some 
cases it is desirable to set the boiler on 
piers under each saddle and the front 








Fig. 8—This three-pass wet-back boiler utilizes a water leg 
instead of refractory at the submerged combustion chamber 


burner extension to raise the channel 
frame 2 to 6 in. above the floor level. 
This is considered particularly desir- 
able with small boilers in order to raise 
the burner to a convenient height. 

Mounting the boilers on piers not 
only facilitates draining, but also the 
sweeping of the area inside the box 
frame. If piers are not used, it is often 
recommended that the channel frame 
be shimmed up with 1/-in. steel plate, 
using at least three shims to each side 
of the frame, plus additional shims 
under the boiler saddles and the end 
of the frame. 

The boiler must, of course, be set 
exactly level. When this has been done, 
the clearance space under the frame 


must be packed with stiff cement grout. 
Usually, an opening about 4 in. wide 
is provided through this grouting on 
each side of the frame to permit water 
drainage when washing out the boiler. 
Some boiler plants use a catch basin 
and floor drain inside the frame and 
directly under the boiler to dispose of 
wash-out water. 

Stack connections attached to the 
packaged boiler’s vent stub must be of 
adequate size and as direct as possible. 
The stack must extend at least to a 
height that will positively eliminate 
downdraft. Adequate structural sup- 
port should be given the stack, rather 
than to let the boiler vent stub carry all 
its weight. 
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Fig. 9—Boiler components and auxiliaries are mounted to 
meet demands of boiler inspectors and code authorities. Boil- 
ers themselves are easily accessible for inspection and servic- 
ing, both inside and out. Auxiliaries and working parts are 
mounted in plain view on the boiler or supporting frame. Typi- 
cal of this policy are the hinged-back designs shown here; 
the entire rear chambers swing back from the rear tube sheet 
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so that the refractory, tube sheet and tubes can be cieaned 
and inspected with ease. Hinges for the rear cover plate are 
either attached to the boiler proper, as shown at the left, or 
by tying into the supporting framework of the packaged boil- 
er base, right. Another method of mounting the cover plate 
for the rear chamber is to bolt it into place on the boiler 
frame. Either method will prove satisfactory if sealed 
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WATER-TUBE PACKAGED BOILERS 





SELF-CONTAINED packaged boilers 
of water-tube design are also shop- 
erected steam generators that can be 
shipped completely assembled to plant 
sites where installation work is con- 
fined, for the most part, to making the 
necessary connections to steam, water 
and electric service outlets. They are of 








such size, width, length and height as 
to meet common-carrier (rail-truck- 
water) specifications on weight and 
clearances. Being self-contained, they 
can be moved at any time after they 
have been placed in operation. 
Illustrations of water-tube boilers, 
showing furnace construction and giv- 








Fig. 10—Water-tube self-contained steam generators are also completely 
assembled at the factory including auxiliaries and the automatic and safety 
controls. Most are equipped for oil, gas, or combination gas-oil firing 
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ing nomenclature of boiler parts and 
auxiliaries, are shown in Figs. 10 and 
11. They are built with operating pres- 
sures from 250 to 900 psi, and with 
steam-generating capacities up to 35, 
000 lb per hr. Water-tube units de- 
signed for 250 psi can, of course, be 
operated at pressures down to 15 psi 
Typical sizes and capacities of high- 
pressure boilers are listed in Table 4 

Basic components of the packaged 
water-tube unit include the boiler prop 
er, boiler trim, interlocked electronic 
combustion and safety controls, burner. 
fan, valves, refractory lining and in- 
sulation. They may include boiler auxi- 
liaries such as feedwater pump, con- 
densate return pump, and steam or elec- 
tric oil pre-heaters for use when burn- 
ing Nos. 5 and 6 oils. Most types are 
equipped with lance openings for gas 
firing, and soot blowers for oil firing. 
However, internal supports required 
for soot blowers are usually standard 
equipment. Soot blowers may therefore 
be installed at the factory before ship- 
ment, or installed later at the boiler site 
without dismantling any portion of the 
boiler. 

Design of the water-tube self-con 
tained boiler often permits incorpora 
tion of superheaters and, for larger 
sizes, economizers or air heaters, and 
stokers. Oil and gas fired units require 
only simple foundations for mounting. 


Combustion Control 


As with fire-tube steam generators, 
combustion control for oil or gas fired 
water-tube boilers can be fully-auto- 
matic or semi-automatic. Fully-auto- 
matic control provides automatic igni- 
tion, high-low or modulating regula- 
tion of firing rate, and safety protec- 
tion against flame failure and over- 
ride steam pressure. Semi-automatic 
controls provide all the essentials of 
fully-automatic operation with the ex- 
ception of automatic ignition. For the 
most part, burners used with water- 
tube packaged generators are equipped 
with forced-draft air registers. Firing 
may be by oil, gas or combination oil 
and gas. Changeover from one fuel to 
another is easily made, so that ad- 
vantage can be taken of the more fa- 
vorably priced fuel. 

The boilers are simple to operate 
with push-button start and stop, and 
automatic control for handling varia- 
tions in load. All controls are mounted 
on an enclosed cabinet usually adjacent 
either to the front face of the boiler, or 
directly on the boiler, and _ with- 
in easy reach of an attendant standing 
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n front of each individual boiler unit. 

The water-tube units feature simpli- 
fied water-cooled furnace construction 
with low-furnace temperatures, gener- 
ous combustion chambers with low Btu 
release per cubic feet of furnace vol- 
ume, steel encased construction, and 
large-volume drums with manholes at 
each end, and factory-applied insula- 
tion. They are equipped with a pres- 
sure-type peep door giving full view of 
the furnace and flame characteristics, 
and a brick-lined access door, permit- 
ting easy internal inspection. 

Only short stacks are required since 
mechanical draft provides full furnace 
pressure and velocity of gases to main- 
tain complete combustion. An interest- 
ing feature of water-tube designs is 
that they permit building right-hand 
and left-hand units: therefore, when 
two of the boilers are installed, only 
one stack with simple breeching con- 
nections is necessary, resulting in a 
saving in installation costs. 

All the boilers are, of course, built 
to conform to the ASME code on boil- 
er construction, and National Board 
of Pressure Vessel Inspectors’ rules on 
inspection and safety. Electrical devices 
and electric wiring comply with Under- 
writers’ Laboratories and NEMA 
codes, respectively. 


First Developments 


Development of the water-tube 
packaged steam generator goes back to 
1940, when two portable water-tube 
steam generators, with integral sepa- 
rately fired radiant superheaters, were 
built for use in the oil fields. These 
units were early prototypes of the 
“packaged” boilers later used in large 
numbers during the last war when the 
demand for a portable steam generator 
became very great. Some of the specific 
wartime applications are stipulated on 
page 77. 

As in the case with fire-tube boilers, 
water-tube steam generators benefited 
from wartime applications, being 
proved under conditions far more 
severe than normally found in com- 
mercial and industrial plants. These 
units today have highest rates of heat 
transfer from hot gases to the water in 
the small diameter steam-generating 
tubes. The rapid flow of heat through 
the tubes to the small column of water 
in each tube makes the boilers “fast 
steamers’’ and capable of coming on the 
line quickly, as well as handling sud- 
den load changes. They are used in in- 
dustry to handle heating loads, com- 
bination heating and _process-steam 
loads, and steam loads for power-gen- 
erating units, the latter being particu- 
larly true when multiple boilers are in- 
stalled in medium or large sized plants. 

Manufacturers of water-tube pack- 


TABLE 4—TYPICAL CAPACITIES AND SIZES OF WATER-TUBE PACKAGED STEAM GENERATORS 


Furnace Number Furnace Heating Stack 

Cope.” Length,** depth of volume, surtace, Weight, dia., 3 
ib per hr in. ft-in. passes cu ff sq ff ie in. 
10,000 8- 7, 6-9'/2 2 265 1,213 40,000 2% 
12,500 10- 4'/, 8-6/2 2 332 1,489 45,000 28 
15,000 12- 1/2 10-3'/2 2 399 1,774 50,000 30 
17,500 13-10% 12-0'/2 ! 466 2,147 55,000 32 
20°00 15- 7 13-91/, 533 2'452 60,000 4 
22,500 17- 4'/2 15-6!/2 l 600 2,758 65,000 36 
25,000 19- 1'/, 17-3'/2 | 667 3,063 70,000 38 
27,500 20-10'/2 19-0!/2 ! 734 3,369 75,000 40 
30,000 22- 7\/2 20-9'/, ! 80! 3,675 80,000 42 


*Boilers for above capacities are available with operating pressures of 250, 500 or 900 psi. Units designed 


for 250 psi can be operated at pressures down to 15 psi. 


ey! all sizes: width = 11 ft, height = 12 ft, steam-drum diameter — 36 in., water-drum diameter 
= in. 
¢ Recommended stack height for listed diameters is 30 ft. 
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Fig. 11—Nomenclature for water-tube packaged boilers. Design pressures 
run to 900 psig, and evaporating capacities up to 35,000 Ib of steam per hr. 
Some designs include soot blowers, superheaters, economizers and air heaters 
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Fig. 12—Performance curves for representative water-tube 
packaged boilers. Curves at left are for a small-capacity unit 


aged boilers rate their units on the max- 
imum amount of steam that the boiler 
will generate. However, some builders 
specify nominal ratings in boiler horse- 
power based on either 10 sq ft of heat- 
ing surface per hp, or equivalent 
evaporation of 34.5 Ib of steam per 
hour from and at 212 F—boilers based 
on these units are frequently operated 
up to 275 per cent nominal rating. 

Performance curves for representa- 
tive types of packaged water-tube boil- 
ers are shown in Fig. 12. Results of 
four tests on a water-tube packaged 
unit are shown in Table 5. 

Test results in this table show that 
the unit maintained an over-all effi- 
ciency of ——— 78 per cent at 
all loads between approximately 45 
per cent and 100 per cent of rated 
maximum steaming capacity. Other 
tests have consistently given efficiencies 
from 80 to 82 per cent. Through- 
out the tests the fuel-burning equip- 
ment produced a clean fire, a low ex- 
cess air requirement, a high CO: out- 
put, and a clear stack exhaust. 

The final test of 1-hr duration 
showed that the unit was capable of 
operation at a 20 per cent 
over the rated maximum steaming ca- 
pacity although the over-all efficiency 
decreased to approximately 75 per cent. 
Priming was evident as shown by an 
increased moisture content of the steam. 
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firing light oil; those at right for large-capacity unit firing 
No. 6 oil. Performance data on another boiler are in Table 5 





TABLE 5—PERFORMANCE AND HEAT BALANCE OF WATER-TUBE PACKAGED BOILER 


Test number ............ 
Loam C—O. 6 OJ 
Boiler design pressure, psi ; 
Rated capacity, Ib per hr from and at 212 F 
Fuel-oil heating value, Btu per gal ................ 
Fuel-oil heating value, Btu per ib .... 


Test data 


Oil fired, Ib per hr ...... 
Feedwater to boiler, Ib per hr ..................... 
Moisture drained from dryer, Ib per hr 
Pressure at boiler drum, psi 
I ED arn elccndccasnshadedsoebeces 
Atomizing air to burner, Els vecnaiininneetdabbvones 
Temperature of feedwater, as somintinitinn aes 
Temperature of steam at calorimeter, ha, 
Temperature of air to FD fan (dry buib), ae 
Temperature of air to FD fan (wet bulb), Wt ottens 
Temperature of fuel oil to burner, F ........... 

Temperature of ambient air (mean), F............ 
Temperature of flue gas from boiler, F ......... ‘ 
Moisture in steam, per cent .................6.0055. 
Enthalpy of steam, Btu per Ib... 

Enthalpy of feedwater, Btu per Ib . 

Heat absorbed, Btu per Ib of steam 





Performance 


Boiler horsepower developed ................... ‘ 
Equivalent evap. _ and at 212 F, Ib perhr..... 
i MT spit escinesnseeenuces 
Equivalent summsention. Ib per Ib of oil 
EN EE OE —Eeaeaee 
Total heat absorbed, KB - hr 
Over-all efficiency, per cent ....................... 
Heat release rate, Btu per hr per cu ft of 
na, sven ccepsvaecseoses 
CO. content flue gas, per cent 
CO contend Gao Ges, POF CORP ....... cccscccceccces 
Theoretical combustion air, per cent 


Heat Balance 


Heat absorbed by unit, % ...... 
Heat loss: dry gos, % 





Heat loss: moisture from combustion of Ho, . 
Heat loss: radiation, ABMA std. allowance, %. 
Heat loss: moisture in fuel, unburned com- 
bustible and carbon monoxide, ee 
Heat loss: unaccounted for (by difference), Th eva 


ML haddeabed ovnaiesiesheuisecaeaaivees’ 
NOTE: All tests conducted on same boiler. 








3 4 
4 1 
200 200 
16,200 16,200 
142,128 142,128 
19,129 19,1 
1,021.9 1,309.5 
14,419 18,112 
135 180 
178 165 
1.5 1.5 
98 105 
148 151 
277 250 
66 70 
56 63 
73 75 
72 7% 
665 740 
0.8 3.4 
1,191.0 1,168.0 
115.9 118.9 
1,075.1 1,049.1 
460 563 
15,860 19.430 
1,021.9 1,309.5 
15.50 14.85 
19,548 25.049 
15,389 18.853 
78.7 75.3 
32,200 41,200 
15.0 48 
0 0 
104.7 106.0 
78.7 75.3 
11.0 12.4 
75 7.7 
1.5 1.2 
0 0 
1.3 3.4 
100.0 100.0 
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SAFETY AND OPERATING CONTROLS 





ELF CONTAINED packaged steam 
os generators can be fully automatic 
or semi-automatic in operation. A uni- 
fied control panel installed in a total- 
ly enclosed cabinet with a hinged door 
is usually mounted on the boiler frame. 
Electric circuits incorporating low- 
water and steam-pressure limit switches 
are, as a rule, interlocked through a 
program relay to control automatic ig- 
nition, flame-failure safety device, fuel- 
burner sequences, motor and oil-heater 
starters, and dampers that regulate 
the fuel-air ratio. A simplified wiring 
diagram for a boiler designed to burn 
light oils is shown in Fig. 13. 

Heart of the automatic control sys- 
tem is the program relay shown in box 
form in the left hand side of the dia- 
gram. It includes (1) a load relay 
which controls motor, primary fuel 
valve, and interlock relay circuits and 
(2) a flame relay operated by a photo- 
cell or flame rod and acting on the 
ignition, secondary fuel valve, and in- 
terlock and relay circuits. There is also 
a thermal-type safety-switch which will, 
at the end of its timing period, lock in 
open — following flame failure 
or failure of a lighting attempt. All 
other safety controls act upon this relay 
to start or stop the burner as necessary. 

Load and flame relays in the pro- 
gram control must be energized to keep 
the burner operating. Steam-pressure 


Fig. 13—Wiring diagram for automatic controls on packaged 
boiler. Circuits incorporate low-water and steam-pressure 


limit control, low-water control, and 
the “On-Off” switch are in the supply 
circuit to terminals 1 and 2. Open 
limit switches as well as power failure 
cause instantaneous burner shutdown. 

Functions of the program relay de- 
termine the basic operation of the con- 
trol circuit and are as follows: 

Starting—When the burner switch 
is closed and the low-water and pres- 
sure controls are closed, power is sup- 
plied from terminal 3 to the blower 
motor, primary fuel valve and the ig- 
nition circuit. The thermal switch in 
the relay has also started its timing-out 
period and will lock out and break the 
power circuit if ignition does not take 
place before the end of the period. 

Running — When flame is estab- 
lished and the flame detector has 
sensed its presence, power is supplied 
from terminal 5 to & interlock relay, 
de-energizing the ignition circuit and 
energizing the secondary fuel valve 
through the delay timer. 

Normal Shutdown — When the 
operating control consisting of temper- 
ature or pressure switches, upper left 
in the diagram, has been satisfied and 
opens its contacts, the load relay drops 
out and removes power from terminals 
3 and 5, de-energizing the oil valve 
and blower motor to stop the burner. 

Line-Limit Control Shutdown — 
Opening of the contacts of any line- 
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limit control (low water, pressure of 
temperature) will break the power 
supply, de-energizing the program re- 
lay and any controls operated by it. 

Failure of Burner — Any failure 
of the flame will be detected by the 
photoelectric cell and de-energize the 
flame relay circuit, returning the pro- 
gram relay and its controlled circuits to 
the starting condition. If the burner 
does not restart by the end of the safety 
timing period, the thermal switch will 
go into lockout position. 

Safety Lockout — When the ther- 
mal switch contacts open at the end of 
the safety period (usually 45 sec) they 
must be manually reclosed. Usually a 
2 min. cooling period is required be- 
fore the switch can be reset. 

Component Failure — Some parts 
of the electronic coupling circuit be- 
tween the flame sensing device and re- 
lay may fail and yet allow the relay to 
be energized even in the absence of 
flame. In this case, the thermal switch 
operates during normal operating con- 
trol shutdown and prevents re-opera- 
tion of the load relay. 

The low-water control switch has 
not only the low-limit safety switch 
mentioned previously but also a float- 
operated — switch which starts or 
stops the boiler feed pump as necessary 
to maintain correct water level. A 
manual control switch may be included 





limit switches interlocked through a program relay to con- 
trol ignition, fuel-air ratio, fame-failure device, and starter 
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to allow raising the water level higher 
than is automatically maintained by the 
low-water control. 

Controls described thus far are basic 

circuits used on light-oil types of burn- 
ers. On heavy-oil types more generally 
employed on the larger boilers, other 
refinements may be added to insure 
more certain or stable operation. 
_ Heavier oils require preheating to 
insure proper atomization in the burn- 
er chamber. Generally, initial heating 
will be obtained from an electrical re- 
sistance unit controlled by a magnetic 
starter with a manually operated ““On- 
Off” switch in series with a thermostat 
control. An auxiliary steam or hot- 
water heater may be provided and com- 
monly has designed capacity to heat the 
maximum quantity of oil consumed at 
full fire with only 25 per cent rated 
boiler pressure. When adequate oil 
temperature is reached and maintained 
by steam or hot water alone, the elec- 
tric heater is automatically disconnected 
by the thermostat control. Another 
thermostat provided in the control cir- 
cuit prevents starting the burner until 
the oil reaches the proper temperature 
for igniting. This thermostat is shunted 
from the circuit after the burner is 
started so that low oil temperature will 
not cause shutdown. 

Burners frequently employ a gas 
pilot which is ignited during the igni- 
tion period. The primary solenoid 
oil valve shown in the diagram would 
then be replaced by a gas valve ener- 
gized in conjunction with the ignition 
transformer. 

On larger boilers, a high-low steam 
pressure control becomes an added and 
important feature. It causes the burn- 
er to start on low fire and to operate 
on either high or low fire as required 
to maintain steam pressure. One type 
of control uses a steam-pressure actu- 
ated, three-wire, two circuit mercury 
switch which always has one pair of its 
contacts closed. When boiler pressure 
falls below a preset value, the switch 
closes a circuit to the motor of the main 
blower damper which moves to the 
full open, or high-fire position. A 
switch mounted on, and operated by, 
the damper motor energizes a motor- 
ized fuel valve which opens to pass the 
full flow of oil required for high fire. 

On reaching the maximum steam 
pressure, as preset on the high-low 
control, the switch changes to the low- 
fire position, causing the damper to be 
moved to throttle position. At the same 
time, the auxiliary switch on the damp- 
er motor closes the motorized valve, 
leaving the primary three-way solenoid 
fuel open, and the burner is on low-fire 
operation. 

A selector switch is usually provided 
to permit high- or low-fire or automatic 
operation. Other auxiliary controls, 
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Fig. 14—Diagrammatic sketch of fuel-oil supply system. Oil metering valve and 
damper motor are operated through program relay to control fuel-air ratio 





TABLE 6—CLASSIFICATIONS OF COMMERCIAL GRADE FUEL OILS 


No. | A distillate oil intended for vaporizing pot-type burners and other burners requiring this grade. 
No. 2 A distillate oil for general purpose domestic heating for use in burners not requiring No. |}. 
No. 4 An oil for burner installations not equipped with preheating facilities. 


No. 5 A residual type oil for burner installations equipped with preheating facilities. 
No. 6 An oil for use in burners equipped with preheaters permitting a high viscosity fuel. 


Grade of Fuel Oil 

Flash Point, F (Min) 

Pour Point, F (Max) ......... 

Water & Sediment, % (Max) ... Shee wheaokes 
Carbon Residue on 10% Reésiduum, % (Max) ... 
Se. eer re 


Distillation Temperature, F 12% Point (Max) 

End Point (Max) 
Viscosity, Saybolt Universal at 100 F (Max) ..... 
Viscosity, Saybolt Universal at 100 F (Min) ...... 
Viscosity, Saybolt Furol at 122 F (Max) ......... 
Viscosity, Saybolt Furol at 122 F (Min) .......... 
Viscosity, Kinematic C. S. at 100 F (Max) ...... 
Viscosity, Kinematic C. S. at 100 F (Min) 
Viscosity, Kinematic C. S. at 122 F (Max) 
Viscosity, Kinematic C. S. at 122 F (Min) 
Gravity, deg., API atke 





* or legal 





No. 1 No. 2 No. 4 No. 5 No. é 
100* 100* 130* 130* 150° 
0 20 20 SO 
trace 0.10 0.50 1.00 2.00 
0.15 0.35 —— —— —— 
— — 0.10 0.10 — 
420 a — — —-- 
—_—- 675 —_—— — — 
625 — — — — 
—-- 40 125 — — 
—_— ——o 45 150 oe 
— —. — 40 300 
— oo — — 45 
2.2 43 26.4 — —- 
1.4 — 5.8 32.1 — 
— —— ——— 8! 638 
— — — — 92 
35 26 —— —_— — 





such as positive low-fire starting and 
pte-ignition scavenger period timers, 
may be included when necessary. 
Another form of burner control 
holds the flame intensity in direct pro- 
portion to steam demands within pre- 
set limits of modulation. Starting from 
a cold boiler with this type of control, 
the pilot nozzle functions in the usual 
manner when the start button is 
pressed. After a short delay, the sole- 
noid valve on the variable capacity 
nozzle opens and the burner lights on 
low fire. Flame intensity increases 
gradually and automatically to high fire 


and remains so until steam pressure in- 
creases to within the range of modula- 
tion for which the pressure control is 
set. Heating is then proportional to 
steam demand. 

Should the load drop below the mini- 
mum of the range, steam pressure will 
increase above the maximum set on the 
modulating pressure control, which 
automatically stops the burner and 
switches the operation to “On and 
Off”. The control will function in this 
manner until the load again increases 
to the point where the modulating con- 
trol automatically takes over. 
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OIL HANDLING AND FIRING EQUIPMENT 





Vest SELF-CONTAINED pack- 
i aged steam generators are oil 
fired, because of the widespread avail- 
ibility of this fuel. The esa may 
ave either fully- or semi-automatic ig- 
nition, the choice usually depending on 
the type of fuel used or the size of the 
boiler to which the burner is applied. 
Burners employ various types of ig- 
nition, including gas-electric, oil-elec- 
tric or manual; also, they utilize ther- 
mostatic stack control or photoelectric- 
cell instantaneous flame-failure control. 

Burners include in their unit as- 
sembly or in their system a method of 
controlling the fuel-air ratio. A dia- 
grammatic sketch of an oil-supply sys- 
tem, including oil and air metering 
controls, is shown in Fig. 14. 

Fuels employed range from No. 3 to 
No. 6 (bunker C), specifications for 
which are given in Table 6. Use of 
heavy oils calls for independent oil- 
conditioning and oil-handling equip- 
ment. Electric oil preheaters are used 
at the burner, while electric, hot-water 
or steam heaters are used in the oil-sup- 
ply lines and storage tanks. 

For smooth operation and maximum 
burner efficiency, close regulation of 
the temperature of heavy oils and the 
pressure under which they are fed to 
the nozzles of the burner is necessary. 
The most suitable preheating tempera- 
ture for any given oil is usually deter- 
mined by trial. For preliminary guid- 
ance, the following preheat tempera- 
tures may be tried: No. 4 oil—no pre- 
heat; No. 5 oil—120 to 160 F; No. 6 
oil—130 to 200 F. Performance 
curves for boilers fired with light oil 
and heavy oil, averaged from a number 
of tests on. units of 80 to 125 hp, are 
shown in Fig. 15. Data on fuel con- 
sumption are given in Table 7. 

Fuel-oil piping layouts vary in de- 
sign, depending upon the number of 
boilers in the plant, type of oil fired, 
average yearly climatic conditions, fuel- 
oil storage facilities, and location of 
fuel-oil tank. Fuel-oil storage and pip- 
ing are designed in accordance with re- 
quirements of the National Board of 
Fire Underwriters, and comply with 
special State or local requirements. 
Typical oil-line layouts and arrange- 
ment of oil-handling, regulating and 
ontrol equipment are shown in Figs. 
16, 17, 18, 19 and 20. 

Storage tanks should be sized cor- 
rectly, and usually large enough to hold 
: 10-day supply of fuel. They should 
€ convenient to unloading and pump- 
ng equipment, keeping pipe runs as 
hort as practicable. Underground tanks 


are commonly used because they con- 
serve useful floor space, and tend to 
prevent excessive cooling of the fuel 
during cold weather. 

Underground tanks should be well 
protected with red lead paint, prepared 
asphalt or coal tar, or other proved 
material. If the ground above the 
tanks is likely to become flooded, the 
tanks should be anchored in concrete 
to prevent their lifting by reason of 
their buoyancy. Underground tanks 
should be below the frost line. A 
minimum of 24-in. ground cover is the 
recommendation generally given. 


The fuel-pump suction line between 
tank and pump should be equipped 
with a check valve just above the tank. 
The ability to remove the valve quick- 
ly for inspection or cleaning is highly 
important. 

If the suction line is long, or there 
is a high suction lift, it is usually ad- 
visable to install a plugged T in the 
suction line close to the pump so that 
the entire line back of the check valve 
may be filled with fuel oil in order to 
start the system working quickly. 

A strainer must be installed in the 
suction line just ahead of the fuel oil 





TABLE 7—TYPICAL ELECTRICAL AND FUEL CONSUMPTION DATA 


Pressure Horizontal Electric 
atomizing rotary immersion 
burner, burner, heater, 
Boiler Motor hp Motor hp_ No. 6 oil only 
hp Fan Fon Burner kw 
20 1 A ¥% * 
30 I", % % " 
40 2 % %, had 
50 2 I ¥%, i* 
60 3 WW, % 1* 
70 3 1" %, 2 
80 3 1, % 2 
100 Note A 2 % 2 
125 Note A 3 1", 2 
150 Note A 3 WW, 2 
200 Note A 5 2 3 
250 Note A 5 3 a 
300 Note A 7'/2 3 4 
350 Note A 7\/y 5 5 
400 Note A 7/2 5 5 
450 Note A 10 5 5 
500 Note A 10 5 5 


*110 v—2 kw for 220 v 


Gallons oil per hour af rating 


No. 6 oil No. 5 oil Light oil 
Approx. Approx. Approx. 
152400 Btu/gal 148800 Btu/gai 140000 Btu/gal 
5.50 5.62 6.00 
8.25 8.43 9.00 
11.00 11.24 12.00 
13.75 14.05 15.00 
16.50 16.86 18.00 
19.25 19.67 21.00 
22.00 22.48 24.00 
27.50 28.10 Note B 
34.57 35.13 Note B 
41.25 42.15 Note B 
55.00 56.20 Note B 
68.75 70.26 Note B 
82.50 84.30 Note B 
96.25 98.35 Note B 
110.00 112.40 Note B 
123.75 126.45 Note B 
137.50 140.50 Note B 


Note A—Usually furnished with horizontal rotary burner 


Note B—Rarely used above 80 hp 
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Fig. 15—Comparative performance 
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curves for self-contained boilers fired 
with light and heavy fuel oils. Data are from tests on units of 80 to 125 hp 
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TABLE 6—RECOMMENDED SIZES OF FUEL-OIL PIPE LINES 


Boller Grade of Length of oll Line sizes, in. 
rating, hp oil line, ft Suction Return 
10 to 60 To No. 3 10 to 150 % % 
70 to 80 To No. 3 10 to 150 1% I, 
40 to 150 Nos. 4&5 10 to 90 IY /, 
40 to 150 Nos.4&5 100 to 150 2 2 
200 to 500 Nos.4&5 10 to 90 2 2 
200 to 500 Nos.44&5 100 to 150 2'/2 2/2 
40 to 300 No. 6 10 to 90 2 2 
40 to 300 No. 6 100 to 150 2/2 2/2 

350 to 500 No. 6 10 to 90 2'/2 2/2 
350 to 500 No. 6 100 to 150 3 3 


NOTES: Keep suction lines as short as possible, and run them with a minimum of turns and bends. 


Copper tubing is usually recommended for No. 3 and lighter oils, standard steel 


for Nos. 5 and 6 oils. The use of extra-heavy couplings and ground-joint unions are also recommended. 


All piping should be absolutely tight to insure against leaks. 


During installation, be sure pipe threads are clean cut; open ends of oil lines should be suitably plugged 


or capped to prevent entrance of foreign matter. 


pump to prevent foreign matter from 
entering and injuring the pump. 


Se The size of all piping runs for fuel 

oil is very important. Heavy oil will 

rie he increase considerably in viscosity at 

so % low temperatures, causing an increase 

aot in hydraulic (pipeline) friction and 

3x2 pressure drop. For average installations, 

4x 2%, typical pipe diameters for suction and 
3x2 return lines are given in Table 8. 

4x 2, It is good practice to install a num- 

4x 2%, ber of plugged T’s in the oil-line to 


4x3 provide openings for sampling fuel oil, 
priming the lines, or for extra gages 
and thermometers. Only gate valves 
should be installed in the oil pipes. 
Oil lines should be checked for 
tightness. This can be done by applying 
a 50-psi air-pressure or 100-psi hydro- 
static test, after sealing all openings 
in each section of the line to be tested, 


or wrought iron pipe 





and installing a pressure gage. The 
line should show no measurable pres- 
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Fig. 16—For smooth operation and maximum burner efficiency, 


of temperature of heavy oils is required. Electric oil preheaters are used, 
at the burners, while electric, hot-water or steam preheaters are employed 
Storage tanks usually have steam or hot-water preheaters 


in the oil lines. 


ft from the storage tank or tanks; and 
(5) where storage is buried in wet 
ground, and requires constant heat 
supply to keep oil at 2 temperature that 
will permit efficient pumping. 
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turn lines from the boilers meet in common return line to the 
tank. Check valves keep oil flowing only to the storage tank 
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Fig. 20—This type of oil-line system is used in two instances: heat oil in main storage tank, and {2) where gas is not 
(1) for starting on light oil until steam is available to available for ignition, necessitating use of light oil 
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Fig. 2I—A loop system of this type can be used for sup- 
plying oil to two or more boilers in one location. 


A loop system consists of a single 
or duplex pump generally located near 
the fuel-oil storage with a fuel-oil heat- 
er connected to the pump’s discharge. 
The oil discharged from the pump is 
piped to the boiler location and then 
returned to the oil storage in one con- 
tinuous loop from foot valve to return 
pipe in the tank. The oil pumps on the 
burners at the boilers have their suc- 
tion and return lines connected to this 
loop by Y fittings faced in the direc- 
tion of oil flow. The oil pumps should 
each have a capacity of double the 
amount of oil that will be burned at 
maximum firing so that a sufficient 
amount of heated oil will be returned 
to the storage tank to keep oil in the 
tank at pumpable ‘temperature. 

Fuel oil preheaters should be cleaned 
regularly to prevent excessive fouling. 

Unusually bad carbonization is gen- 
erally the result of one of the following 
causes: (1) heating the oil beyond the 
normal range, which for No. 6 oil is 
225 to 275 F; (2) coking of oil upon 
the heating surfaces caused by stoppage 
of oil flow through the heater but con- 
tinued steam flow; (3) the oil may be 
other than usual grade, more readily 
carbonized. 

When it is necessary to clean fuel oil 
heaters wherein the steam flows 
through centrally located tubes while 
the oil flows through the space between 
the tubes and the shell, the arrange- 
ment shown in Fig. 22 can usually be 
employed with satisfactory results. 


94 


High 


After the piping has been arranged 
as shown, valves A, C and E are closed, 
and valves B and D opened. The heater 
is then pumped full of a cleaning emul- 
sion, one of which consists of one part 
Oakite No. 7 and four parts kerosene. 
After the heater is full, the pump is 
stopped and valve B closed. The emul- 
sion should be left in the heater for 
24 to 48 hr, and then drained into a 
receiver via the drum and valve F. 

The drum can then be filled with a 


temperature return oil, use of high suction lift, and pump- 
ing from one storage tank to the other are among advantages 


cleaning solution. With valves D and F 
closed, and valves B, C and E open, the 
cleaning solution should be circulated 
through the heater for about 24 hr, 
keeping the solution at about 200 F 
by a regulated steam flow through the 
heater. Afterwards, with left-hand 
valve A open and all other valves 
closed, the heater can be blown out 
thoroughly with steam or air. With the 
heater cleaned, the piping can be re- 
connected for normal operation. 
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Fig. 22—When it becomes necessary fo clean fuel-oil preheaters clogged with 
carbon, piping can be re-arranged as shown here to facilitate operations 
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OPERATION AND MAINTENANCE 


PERATION of the modern self- 
QY contained packaged steam gen- 
rator involves no new principles 
roverning reasonable care. But it is 
vecessary to stress continuously those 
undamentals of good operation which 
nclude periodic inspection, preventive 
naintenance, and correct procedures 
‘or heating and treating feedwater and 
or proper blowdown. 

Each boiler manufacturer provides 
specific instructions for starting up 
aew boilers, as well as for starting up 
repaired units and those that have been 
off the line but a short time. Particular 
stress is placed on proper operation and 
maintenance of oil-handling and firing 
equipment; also, on correct procedure 
tor checking and operating automatic 
electric control and safety equipment. 
Suggestions for starting up new boilers 
ire given below. 


Feedwater Treatment 

Feedwater treatment and blowdown 
are inherently the same with all types 
of boiler installations, and are, of 
course, related to the amount of raw 
makeup water and its characteristics. 

Feedwater treatment for self-con- 
tained packaged boilers is today re- 
ceiving considerable attention from 
firms specializing in feedwater mate- 
rials and equipment. One company rfe- 
cently announced a service contract 
plan for packaged-boiler plants, which 
essentially provides the same water 
treatment as used today in many of the 
nation’s largest power plants. This 
service is ian offer the protec- 
tion and security of a complete water- 
treatment program to the operators of 
packaged boilers, the chemical require- 
ments for which would normally be too 
small to warrant the service attention 


necessary to establish and operate such 
a complete system. 

It is necessary that the feedwater be 
properly treated to prevent deposits of 
scale and sludge, and prevent internal 
corrosion, as well as to avoid so-called 
caustic embrittlement cracking. Any 
treatment should be based on an an- 
alysis of the water and should be 
checked frequently. 

Blowdown 

Frequency and quantity of boiler 
blowdown go hand in hand with feed- 
water treatment, and such specifications 
are usually supplied by specialists who 
prescribe feedwater treatment. In the 
absence of other definite instructions, 
it is usually recommended that the boil- 
er, water column, and low-water con- 
trols be blown down at least once a day 
Blowdown should occur at a period 


SUGGESTIONS FOR STARTING-UP NEW BOILERS 


1, Check air inlets to the boiler room. Openings must be provided 
to admit sufficient air for combustion. Usual recommendation is open- 
ings of 2 sq ft per 100 hp of the boiler. 

2. Do not insulate boiler shell until after the boiler has been put into 
final operation. 

3. Check the installation thoroughly to be sure all necessary piping 
and wiring connections have been made and tested. 

4. Be sure a proper supply of fuel is available for continuous opera- 
tion. When the boiler is designed for burning heavy oils, a lighter 
oil is often recommended for start-up. 

5. Close all unused connections in the boiler shell. Use of extra-heavy 
nipples and caps is recommended in lieu of solid plugs to provide 
access to connections after boiler is insulated. 

6. Lubricate all motors and bearings. 

7. Check rotation of all motors. 

8. Open water-column shut-off valves, gage-glass shut-off valves, 
steam-pressure gage valves, and vent valves. 

9. Close blow-off valves, and fill the boiler to middle of the gage 
glass. Drain about one gallon of water from blowdown valves of the 
water column and the low-water cut-off devices. 

10. Set burner controls, low-water cut-off controls, pressure controls, 
and feedwater controls. 

11. Make certain that the setting of the line-limit pressure control is 
ower than the relief setting of the safety valves. 

12. Check electric circuits to see that proper sequences occur in the 
operating and safety control equipment. 

13. Test and adjust automatic ignition equipment. 

14, Test and adjust burner and its controls. 

15. With preliminary adjustments made, the boiler water at correct 
evel, and fuel available at the burner, the burner is ready to light. 
16. Before attempting to fire the burner or make adjustments, test 
electric circuits and operation of the entire burner control and ignition 
system thoroughly. 

17. After the flame has been established, adjust low fire to allow 
stable combustion without producing excessive smoke at the vent. 

18. Check firing rate. Use small fire to warm up the boiler gradually 
to prevent damaging refractories and the boiler proper. 

19. Check all pipe connections and gasketed joints for leaks, and if 
necessary tighten while boiler pressure is rising. 

20. Maintain normal water level in the gage glass throughout the 
firing-up period. 
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21. While the boiler is being brought up to pressure, check the water 
column and gage glass. Blowdown both, and be sure that water re- 
turns to proper level promptly. 

22. Check all automatic operating and safety controls. 


23. Retighten nuts on the front and rear boiler-head studs of boilers 
as they are brought up to normal operating temperature. 

24. Repair any flue gas leaks that develop at gasketed joints. 

25. Make final burner adjustments with the aid of flue-gas analysis. 
A CO: reading of between 12 and 13.5 per cent at high fire is de- 
sirable for good combustion. 

26. In lieu of flue gas analysis for making final burner adjustments, 
proper setting of burner control valves can be made by opening the 
valves until smoke appears in the stack, and then closing them just 
enough to eliminate the smoke. Adjustments in combustion control 
equipment may be necessary to suit later changes in oil temperature 
or oil pressure to the burner. 

27. Safety valves should be checked as soon as possible by lifting 
off seats with a hand lever, or raising pressure to pop-off point. Rules 
for boiler care suggested by ASME call for hand-testing safety valves 
and holding them open for a short period to blow out any dirt. 

28. When the boiler is fired and put into service for the first time, 
condensation may accumulate and run out of the front end and rear 
flue passes of the boiler. Such accumulation is due to products of 
combustion and moisture from refractories. Usually, front end and 
rear flue extensions are equipped with drain openings to remove con- 
densation. After high-fire operation has been established, such 
drainage should cease. Pipe plugs should then be screwed into the 
drain openings. 


Additional Checks for Oil-Fired Units 


A—Open all oil valves in the oil suction and return lines. 

B—Start oil pump and allow oil to fill the electric-heater tank and 
oil lines to the burner. 

C—Set the heater to recommended temperature. Turn on heater. 
D—Set fuel-oil relief valve in the oil suction line. 

E—With heavy grades of oil requiring high pre-heating temperatures, 
electric heaters can supply only a limited quantity of preheated oil; 
consequently, if the burner is turned over to high-fire operation before 
heating assistance is obtained from steam or hot-water fuel heaters, 
the oil temperature will drop and atomization of oil by the burner 
will be reduced. Flame-failure or unstable combustion will result. 





when the steam requirement is light. units are also equipped with low-water Condensate Return — Whenever 
Water in the boiler should never be cut-off devices to prevent operation of _ possible, the water evaporated by the 
blown down below the bottom of the the fuel burner if the water level drops _—unit should be returned to the boiler 


gage glass if the boiler and the refrac- beyond its low setting. Water should _—_as condensate, providing no oil, scale 
tories are hot; hot refractories will im- still be visible in the gage glass when or sediment is present in the conden- 
part heat to the boiler, which may low-water cut-off cuts off the burner. sate. Means should be provided for 
cause leaks and tube-sheet damage. Safety Valve Setting — Safety heating make-up water to 180 F. The 


Water Level—Packaged boilers are _—_ valves should be checked periodically boiler feed or condensate pump should 
equipped with automatic means for to see that they conform to the proper —_ be connected to the boiler with two 
maintaining boiler water level. The setting. The pressure shown on the checks for proper sealing. If a hand- 


“on-and-off” position should be steam gage should be equal to the pres-- | operated shut off valve is also used, a 
checked regularly so that this control sure at which the safety valve is sup- pressure-relief valve should be installed 
maintains the proper water level. The posed to blow. between the hand shut off valve and the 


INSTALLATION AND MAINTENANCE OF OIL PUMPS 
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MOUNTING—Place the pump in posi- 
tion, making sure the base is not sprung. 
An uneven surface may cause binding, 
stuffing box or pedestal bearing heat- 
ing, and premature wear of pump parts. 


PORT CONNECTIONS—After the suc- 
tion and discharge tions are made 
the shaft should turn easily by hand. If 
this is not possible the pump has been 
sprung. Check the foundation bolts and 
pipe connections to relieve the tension. 





SUCTION LINES—Place pump as close 
to the source of supply as convenient. 
On long suction lines a foot or check 
valve is recommended. Do not install a 
pipe smaller than the pump suction port. 
This will cause a decrease in capacity. 





PIPE CONNECTIONS —All pipe line 
connections must be tight. Use shellac, 
glycerine-litharge or some other good 
compound in making up pipe joints. An 
air leak causes pump noise; decreases 
pump capacity; and reduces pressure. 


SIZE OF PIPE—Pipes must equal or be 
larger than pump ports. Next larger size 
is preferable for heavy oils or suction 
lines over 100 ft. Suction lift from un- 
derground tank should not be over 10 ft. 


STRAINERS—Strainers should be installed 
in all suction lines to prevent foreign 
matter entering pump. They must be 
large enough to prevent restricted flow, 
which increases power consumption. 





HIGH SPOTS IN LINE—Suction and dis- 
charge line high spots should be avoided 
if possible; they produce air pockets, 
causing unsatisfactory operation. If un- 
avoidable, install air cocks at high point. 


RELIEF VALVES—Pumps displace equal amounts 
per revolution. If at any time the discharge line 
= is to be shut off and pumping continues, a pres- 
sure relief valve should be installed as a protec- 


tion against high head pressure and overload. 





t PACKING GLANDS—Do not turn packing gland 

nuts up too tightly. This may cause the packing 
to bind on the pump shaft, making the bearings 
run hot or throwing an overload on the motor. 


g LUBRICATION—Keep pump lubricated at all 
d fs times, using best grade of grease obtainable for 
| service. Consult your oil supply house for recom- 


mendations. Grease is cheaper than repairs. 


DISCHARGE LINES—The discharge line 
should be installed air tight to prevent any 
line-pressure loss. By eliminating as many 
sharp turns and elbows as possible friction 
head will be reduced, requiring less power. 
When changing to smaller pipe than the dis- 
charge port, install a streamline reducer. 


Ry HEAD GASKETS—Replaced gaskets should 
(Ss) O be the same thickness as originally furnished. 
SZ, If not, end play and slippage will lower co- 
Head Gasket pacity, pressure and operating efficiency. 





Bx» KTS “a ~——_ — nog sas —— 
ex) © Xek \fo) When handling heavy liquid loads re- 
<1 vais duce pump speed. The reduction va- 


V-belt drive Gear drive ties according to the liquid's viscosity. 


POWER—Select motor or engine for 
greater capacity; Too much is far 
better than too little. Provide for fu- 
ture expansion or changes. Temperc- 
ture must also be considered where 
the viscosity of liquid is affected by 
hot or cold areas during transfer. 











MAINTENANCE HINTS 


na we 


ona Whe 


NOISY OPERATION — Supply is insufficient, causing operation DECREASED CAPACITY—Liquid supply insufficient or varies in vis- 
against a po ‘ial vacuum. High spots in line allowing air to pocket. cosity. Low voltage reducing motor speed. Excessive suction lift. 
Pump out of alignment, operating too fast or against high pressure. Liquid handled vaporizes under vacuum. Leak in suction line. Pump 
sees os sucnoNt Peat , worn out resulting reduction of the suction and head pressure. 
—Suction line not immersed. Supply exhausted. ‘ j 

Leak in line. Inlet closed or too near tank bottom. imp worn. Suc- OIL PUMP OPERATION—Failure of pump to operate or deliver suf- 
tion lift too high. Liquids vaporizing or breaking at suction lift. ficient oil may be due to the following reasons: air leaks or air 

traps in suction line; oil strainer clogged; suction line too small; 
RAPID WEAR—Grit or dirt in liquid handled. Install a strainer or pump rotating in wrong direction; three phase motor operating on 
arrange to filter the liquid. Pipe strain on pump casing causing single phase because of fuse failure; and low voltage applied to 
working parts to bind. Pump operating against an excessive pressure. the motor so it will operate below rated speed decreasing capacity. 
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er 
he 
er SERVICE HINTS FOR ROTARY OIL BURNERS 
ile 
n- Fire Puffs On Start 6.*Leaky suction line. 2. Carbon in combustion chamber: 
or 4 7. Low fire set too low. (a) Wrong shaped fire. 
he |. Starting draft poor. 8. Magnetic oil valve burned out. (b) Insufficient primary air. 
Id 2. Lean fire. 9. Oil too cold. (c) Forcing burner. 
vO 3. Insufficient gas pilot. 10. Fire burns away from nozzle. (d) Damaged atomizing cup. 
id. 4. Water in oil, (e) Nozzle or cup off center. 
. 5, Oil too cold. (f) Carbonized nozzle. 
oes Improper Combustion (g) Carbonized atomizing cup. 
he Fire Goes Out While Burner Running |. Fire puffs or fluctuates: : , 
. ' 3. Fire smoking: 
ss (a) Fire burning away from nozzle (noz- ‘ 
1. Out of oil. zle or cup not located Promae 8 y (a) Improper burner adjustment. 
2. Strainer dirty or clogged. (b) Poor draft. (b) Insufficient air or too much oil. 
3. Clogged metering valve. (c) Excessive oil temperature. (c) Carbon in combustion chamber. 
gge 9 P 
ie pe: (d) Boiler room starved for air. 
si 4. Clogged piping or foot valve. (d) Water in oil. (e) Lean fire burning at low temperature. 
~ 5. Water in oil. (e) Unsteady oil pressure. (#) Improper oil temperature. 
es- 
4 Burner Starts But Will Not Light Burner Starts and Lights But Locks Out 
od. 
|. Faulty ignition—gas off or low gas pressure. Hot wire igniter has 1. Combustion control slow in making contact because of sooted 
poor circuit. (Tighten all connections.) Spark type igniter not element, clement wern out, iliary air damper opens too slowly 
4 spaced correctly or grounded. Transformer shorted or burned out. on high-low linkage, fire too lean. 
~ , nts ia — 2. Oil supply fails due to leak in suction line or no oil. 
ngs 3, On P f ’n y sa fei 3. Insufficient time for ignition. 
tor. - Ue Suppry Taned or insumciont. 4. Insufficient time on safety lockout switch. 
4. Water in oil, ‘ : 
5. Oil valve switch on motor base in “off position pa “se os pineal tng — —" 
ol Pp . 6. Control contacts broken or dirty. 
Nae Burner Will Not Start Main Controls Function But Burner Does Not Start 
irs. 1. Thermostat, limit controls, or time clock, normally off. 
2. Time clock run down or out of cycle. |. Twist lock plug defective or loose. 
3. Low water cut-off open. 2. Motor defective. 
line 4. Manual reset safety switch in control relay open. 3. Motor stalled. 
any 5. Thermal cut-outs in relay open. 4. Pump frozen or fan improperly placed. 
any 6. Combustion control has not recycled to cold or starting position. 5. Loose connections at motor or terminal box. 
tion 7. High-low operator has not recycled to low fire position. 6. Motor starter defective or thermal cut-outs open. 
‘Sis. 8. Remote control, panel, or other switches open or fuses blown. 7. Belts slip or broken. 
sl 9. Defective relays or contacts. 
cer. 
10. Oil temperature below settings of reservoir or heater thermostats. 
Noises 
ould Barner Coatiavelly OF And On 1. Check projection of atomizing cup beyond nozzle. 
ong 1. Fluctuating water level tripping low water cut-off. 2. Roaring fire—generally high velocity primary or secondary air. 
aoy. 2. Loose connections or defective control. 3. Frying—caused by water in oil striking hot refractories. 
3. Controls not connected properly or not properly adjusted. 4. Rattle—caused by loose pulley or improperly centered oil tube. 
4. Partial electrical ground. 5. High pitched mechanical noise—faulty bearings. 
O— 5. Intermittent low voltage. 6. Scraping—loose fan or cup not true. 
s re- 6. Combustion control opens circuit when burner goes on low fire. 7..Slight clicking of gear pump—not harmful. Will wear in. 
| va- 
sity. 
pump to protect the latter in event the the surface of the water in the boiler dirt around the boiler room, and does 
» for hand valve is closed. and can be removed from the top. not do as good a job as wire brushing 
4 7 Oil in Condensate—Should cylin- Boiler Cleani followed by wiping with a rag wrapped 
sone der oil or other high-test oil enter the ener Veeeng around the wire brush. The stack tem- 
here boiler with condensate, it will act as a Tubes — Assuming burner opera- _ perature is the best indication of dirty 
d by non-conductor of heat and likely cause — tion has been normal and combustion — tubes. When the stack increases by 75 
sfer. overheating of the tubes and furnace —_ good, there should be no undue accu- _—to 100 F above normal, the need for 
plates, as well as leakage at the seams = mulation of soot on heating surfaces. _ cleaning is indicated. 
and tube ends. Kerosene, if applied | Manufacturers recommend that the fur- Washing Out the Boiler—Boil- 
locally in sufficient quantity, will maces and tubes be inspected after 30 er washout is also important, but de- 
; loosen and dissolve the coating of oil. to 90 days’ operation to check for soot —_ pends upon so many local conditions 
” iif An open flame must not be used in —_ accumulation. Normally, with good oil _such as type and quantity of raw water, 
Pump and around the boiler being treated and normal operating conditions, it | make-up and type of water treatment 
ssure. with kerosene. Soda ash, if used in should not be necessary to clean more _—_ used, that only general rules can be 
; reasonable amounts will aid in the — than once every three to six months. given. Where considerable make-up 
r suf- a . : : ; . ; 
ooh elimination of oil. After treating the Periods between cleaning can be water is required, and unless the water 
mall; boiler with soda ash, the contents of — lengthened by maintaining good com- treatment has been carried out under 
ig on the boiler should be flooded out  bustion. Use of a wire brush is recom- _—_ expert control, every new boiler should 
sae through an opening on top of the boil- mended to clean flues in firetube boil- be opened after two or three months’ 
iad er shell such as the safety valve open- _— ers. The use of air or steam to blow operation and inspected for scale for- 
ing, since any active oil will float on out tubes usually spreads too much mation and sludge accumulation. This 
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will give some basis on which to es- 
tablish future wash-out periods. It is 
often required that this washing out 
be done when the boilers are shut down 
for periodic inspection. 

Oil Filter — When the boiler is 
equipped with a fuel-oil burner, some 
fuel-oil filters should be adjusted daily 
by turning the filter handle two or 
three revolutions. This will comb out 
accumulated dirt, and drop sediment 
into the bottom of the filter shell, from 
which it must be removed frequently. 
In other filters, the sediment basket 
should be removed and cleaned regu- 
larly. Failure to care for the filter 
properly may result in an undesirable 
drop in fuel pressure. 

Strainers — During the first weeks 
of operation of a new boiler, frequent 
‘leaning of all pipeline strainers is 
usually required to remove foreign mat- 
ter which has been introduced into 
tanks and pipelines. Among such parts 
which must be checked for stoppage 
are the steam strainer on the oil-tem- 
perature regulator, suction strainers 
on the oil pump and boiler feed pump, 
oil strainer on the boiler front, and all 
steam-trap orifices. 


Electric Service 


The method of bringing electrical 
service to the boiler must follow the 
drawings provided by the boiler manu- 
facturer for the particular installation. 
Sizes of entrance switches, wires, and 
fuses must comply with Code require- 
ments for the loads indicated on the 
manufacturers’ drawings. 

It is extremely important that electri- 
-al connections be made as indicated in 
the wiring diagrams. 

Each motor should be tested by 


starting it for a moment and observing 
if its direction of rotation is as required. 
If not, change the connections to the 
motor in accordance with the instruc- 
tion tag or nameplate. Three-phase mo- 
tors can be reversed by interchanging 
connections of any two motor leads at 
the starter. 

Because the boiler has received actual 
operating tests in the factory, its inter- 
nal wiring connections should require 
no change. Should it become necessary 
to replace any electrical control device 
or motor, all wiring connections must 
be plainly marked on both sides of the 
breaks in order that the device may be 
reconnected properly. Failure to use 
this ordinary care may require complete 
tracing of the internal wiring so that 
the various motors and controls will be 
properly interlocked. 

Wiring that has been disconnected 
at the factory in order to dismantle 
parts preparatory to shipment is usually 
so marked or tagged that it can readily 
be reconnected if ordinary care is used. 
In case of question, reference should be 
made to the internal wiring diagram 
furnished by the manufacturer. 


Operating Hints 


Additional suggestions for operation 
and maintenance of packaged boilers 
are summarized as follows: 

1. If the burner is forming carbon 
in the combustion chamber, proceed as 
follows: (a) check the oil tempera- 
ture; (b) adjust the fuel-air ratio; (c) 
make sure that the air supply to the 
boiler room is adequate; (d) if the oil 
being used cannot be fired without 
forming hard carbon, change the type 
of oil. 

2. Test low-water safety devices fre- 


quently by slowly lowering the water 
in the boiler to the level of cut-off, 
thereby determining if boiler-protection 
devices are in dependable operating 
condition. 

3. The boiler should not be op- 
erated beyond the safe maximum stack 
temperature, approximately 650 F 
Temperatures running more than 125 
F above the steam temperature are a 
sure indication of one of the following 
conditions: (a) boiler is being fired 
beyond its maximum rating; (b) boil- 
er requires cleaning; (c) broken re- 
fractories are permitting gases of com- 
bustion to short circuit on their way 
to the vent. 

4. Lubricate motors and bearings at 
regular intervals, following manufac- 
turers’ recommendations. 

5. Adjust the burner firing rate to 
approximate requirements of the steam 
load so as to minimize the number of 
starts and stops. 

6. Do not continue firing the boiler 
after refractories show need of repair 
or replacement. A burned-out com- 
bustion chamber is likely to result. 

7. To obtain maximum over-all ef- 
ficiency of operation, it is advisable to 
proportion the air and fuel entering the 
combustion chamber so as to show a 
nearly clear stack with stack gases 
showing a CO, content between 12.5 
and 13 per cent. Remember, clean heat- 
absorbing surfaces will show higher 
overall boiler efficiency than can be ob- 
tained by a higher combustion ef- 
ficiency with soot-insulated heat-ab- 
sorbing surfaces. 

8. Punching hard carbon off refrac- 
tories usually results in damaging re- 
fractories beyond repair, and necessita- 
ting replacement. 


BOILER SHUTDOWN SUGGESTIONS 


1. Reduce the load on the boiler gradually. 

2. When boiler water level is low, raise level either to one-half or 
three-quarters of the gage glass. Shut off the water. 

3. Extinguish the fire according to boiler manufacturer's recommend- 
ed method. Draft fans should continue to operate until the boiler is 
purged of gases. 

4. If oil fired, swing out the burner, and clean atomizing cup and air 
nozzle. For permanent shutdown, cover burner with water-proof cloth 
or paper unless standard cover plate is supplied. 

5. When shutdown is temporary, and it is desired to keep oil circulat- 
ing, keep electric heater on so burner lines remain warm. 

6. Blow down the water column, the gage glass, and the feedwater 
regulator while there is still pressure on the boiler. 

7. When boiler pressure falls below line pressure, non-return valve 
should close automatically, isolating the unit from those remaining in 
service. If no other boilers are in service, the stop valve should be 
closed when the boiler has cooled to insure no pressure build-up. 


For Permanent Shutdown 
A—Make sure the electric oil heater is turned off; then stop the oil 


pump, and shut off valves in the oil suction and return lines. 
B—When boiler has cooled, drain out the water. Main stop valves 


and main feed valves should be always well locked and safeguarded. 
C—Remove, test and store steam pressure gage and piping. 
D—Wash out water side of boiler, making sure no sludge remains 
in shell or drums. 

E—Clean tubes and furnace. Swab tubes and furnace with rag or 
mop dipped in crankcase or similar oil. 

F—If boiler is located in moisture-free atmosphere, leave it open and 
allow air to circulate. 

G—lf boiler is located where dampness is prevalent, close up and 
fill to the steam nozzle with clean water. 

H—Examine refractories and arrange for repairs if needed. 
|—Check motors, belts and other equipment for wear, and order new 
parts as required. Motor brushes, commutators and switches should 
be checked for wear and replaced or refinished as required. 


J—Clean and repair boiler auxiliaries and components, including 
water column, gage glass, gage cocks, injector, feed pump; also, 
condensate storage tank, chemical feeder and tank-level controls. 


K—Clean and repair oil preheaters. 


L—Remove, test and store oil pressure gages, suction gages, temper- 
ature recorders. 


M—Clean oil-storage tank and oil lines. Clean and repair filters, 
strainers, check valves, foot valves, and line gate valves. 
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TYPICAL APPLICATIONS 


THE AVERAGE self-contained boiler 
installation generates steam for a com- 
bination of process and heating loads, 
although many are installed for indus- 
trial heating alone. Some small plants 
generate electric power, using engine- 
generator sets and effectively utilizing 
the exhaust steam for heating water. 
As explained in a previous section of 
this article, the self-contained packaged 
steam generator meets all these condi- 
tions adequately and with maximum 
economy. Typical installations are il- 
illustrated here and on the front cover. 
The cover illustration shows two 
500-hp steam generators that operate 
at 150 psig and generate 35,000 Ib of 
steam per hr. The steam is used for the 
catalytic cracking of natural and liquid- 
petroleum (LP) gases, making these 
higher Btu gases conform to the lower 
Btu value of manufactured gas. The 
cracked natural and LP gases are mixed 
with the manufactured gas and intro- 
duced into the city mains in a large 
eastern municipality piping system. 


This 350-hp boiler carries heating load in metal-working plant 
that is part of centralized industrial project in Mineola, N. Y. 


New York City Board of Transportation installed this battery 
of three 250-hp 15-psig boilers in its bus maintenance shop 


One of the illustrations shows an in- 
teresting installation at a metal-work- 
ing plant on Long Island, N. Y. This 
plant is in an industrial building proj- 
ect where a number of buildings are 
grouped to form a modern factory site 
having unified transportation, utility, 
labor, and supply facilities. The opera- 
tor in charge of this particular plant 
has many other duties throughout the 
building group, and depends on auto- 
matic operation of the 350-hp boiler 
for economical and continuous per- 
formance of the boiler in supplying the 
plant heating load. 

The three 250-hp 15-psig boilers 
shown in another of the illustrations 
are installed in one of the repair shops 
maintained by the New York City 
Board of Transportation. Two 15,000- 
gal fuel storage tanks supply oil to the 
boilers via a loop system similar to the 
one shown in Fig. 21. 

Another of the illustrations shows a 
water-tube packaged steam generator 
installed at an eastern bulk-storage 
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plant of a major oil refiner. The boiler 
designed for a maximum capacity of 
14,000 Ib of steam per hr, supplies 
150-psig steam that heats heavy oils in 
large storage tanks to pumpable vis- 
cosity. The steam passes through coils 
placed within the storage tanks. 

A packaged boiler, also illustrated, 
is installed at the plant of a wire manu- 
facturer in Grand Rapids, Mich. It 
supplies steam for drying ovens that 
are used to bake enamel on all gages 
of wire during mild weather. 

In compiling data for this article 
the editors of INDUSTRY AND 
POWER visited many packaged boiler 
installations, including those illustrated 
and described herein. Additional in 
formation on actual installations was 
obtained direct from manufacturers 
Installations so covered include those 
in the following industries: food, tex- 
tile, paper, metal-working, pharma- 
ceutical, railroad, chemical, bottling 
automotive, office-supply, toy, cement 
and aviation. Information was also ob 


During mild weather, this single 100-hp unit carries the entire 
process-steam load for wire manufacturer in Grand Rapids 


Two 80-hp boilers at a large hospital supply steam for heat- 
ing, laundry, food preparation, and for sterilization equipment 





This is one of two 50-hp boilers used to process tobac- 
co. Efficiency stays at 80% even during half-load periods. 


Evaporating process in modern fish plant requires 14,000 Ib 
of steam per hr. It is supplied by this automatic 400-hp unit 


tained from installations in hotels, hos- 
pitals, universities, and research lab- 
oratories. Although this list obviously 
excludes many industrial and commer- 
cial fields, it does indicate the diversi- 
ty of application of these boilers. 

In all of these industries, there are 
many variables for any given boiler 
plant which govern the final answer as 
to the type of steam generator that 
yields the lowest over-all steam cost. 
Such variables include labor cost, in- 
vestment cost, maintenance, and aver- 
age boiler efficiency. During the past 
15 years, the packaged steam generator 
has competed successfully with all 
forms of boilers and all types of fuels, 
and its present position in industry is 
evident that it has given a good account 
of itself on these costs. 
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Oil refinery utilizes steam from this 14,000 Ib per hr water- 
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Kitchen-ware maker installed two 300-hp boilers. Process 
and heating loads vary from 30 to 100% of boiler capacity. 


tube boiler to keep oil in storage at pumpable temperature 
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another reason why you get a greater return from 
your investment in a Cleaver-Brooks Steam Boiler 


Cleaver-Brooks steam boiler quality is the sum of many qualities. 
From the rolling-in of the first tube and through every step 
ate e to completion, the highest standard of engineering, material and 
workmanship prevail. Every component is the tested product 
~ of a manufacturer of known standing — carefully selected 
quality by Cleaver-Brooks engineers through test and research. 
Your Cleaver-Brooks boiler is the end-product of many 
specialized engineering talents and manufacturing skills. When 
com onents you install Cleaver-Brooks you have a steam boiler of 
p foremost quality — with immediate and long-range cost-saving 
advantages. Cleaver-Brooks self-contained Boilers — 15 to 500 HP 
15 to 250 Ib. p.s.i.— for oil, gas, combination oil and gas firing. 
CLEAVER-BROOKS CO., 335 E. Keefe Ave., Milwaukee 12, Wis. 
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BLOWERS 


NEW —The Cleover-Brooks Steam 
Boiler Catalog — interesting — in- 
formative — beautifully illustrated. 
Write—on your business letterheod 
for your copy — no obligation. 


STEAM BOILERS 
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LUNKENHEIMER | 
STEEL CASTING | 


Short-wave Gamma rays search the steel 








See. 
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of Lunkenheimer castings—probing for 
defects — making sure that the 
Lunkenheimer valves you buy are sound 
all the way through. Notice the smooth, 
even structure shown in this radio- When you buy Lunkenheimer steel valves, 
you get more than mere pressure-tight- 


graphic film. It is an x-ray portrait of 
ness. Lunkenheimer engineers are not 


steel valve strength, free from the tell- 
tale localized shadows that mark internal satisfied with meeting minimum speci- 
fications; they are interested in attaining 
the soundest possible metal structure in 
every section. That’s why Lunkenheimer 


valves last — and last. 


danger spots. 


Radiography is only one of the many 
test-procedures that insure high quality 


for Lunkenheimer steel valves. All For detailed information on the metals 


pressure-parts for large steel valves are 
given a Magnaflux test in addition to 
their regular visual inspection. And every 
steel valve is tested far in excess of rated 


and trim that will best serve your valve 
requirements, get in touch with your 
nearest Lunkenheimer representative. Or 
write The Lunkenheimer Company, Box 


pressures. 360B, Cincinnati 14, Ohio. 


STEEL . . : 


THE ONE 


IRON . ° ° BRONZE 


ENH EI MER 
COT NAME IN VALVES 


WE'LL LOOK FOR YOU AT THE NEW YORK POWER SHOW—BOOTH 52 
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WHY A BELT CONVEYER? 


WILBUR G. HUDSON, Consulting Engineer 


ELT conveyers have been installed 

as long as one mile or more be- 

tween centers and are capable of han- 

dling over 3000 tons an hour. The 

discussion here, however, will be 

limited to problems involved in the 
.verage plant. 

With a flat belt the conveyer is nicely 
suited for miscellaneous unit loads such 
is bagged mail, cartons, boxes, etc., 
isually with the belt sliding slowly on 
a steel or hardwood deck and with the 
return run supported on rollers. 

On a downward incline, a gravity- 
roll conveyer may be better, but the 
pieces handled should not be heavy 
enough to sag the belt between rollers. 
There are limits to the down grade; if 
if it is too steep the load gains too much 
speed, if too flat the belt will not coast. 

An incline of 1/, in. per ft will do for 
cartons, 3 in. per ft for wood boxes 
weighing less than 75 lb and less for 
heavy rigid loads. With a belt the in- 
cline limit is reached when the parts car- 
ried tend to slip on the surface, usually 
somewhere around 25 deg. Cylindrical 
loads like bagged mail, may roll over 
and over if loaded crosswise. 

Another alternative is the pallet con- 
veyer with cross planks or steel sections 
carried on two strands of roller chain 
This is best for miscellaneous freight, 
odd-shaped pieces, or those which 
might cut a belt, and for long transfers. 
Also there is the overhead carrier fitted 
with suspended trays or hooks. This 
machine has the advantage that it can 
follow almost any course with horizon- 
tal and vertical curves. With booster 
drives it may be extended to almost any 
ength. 

Every plant has its own set of prob- 
ems and it is useless to lay down dog- 
matic rules fixing the relative advisa- 
bility or inadvisability of a belt con- 
veyer. But it does warrant careful con- 
sideration where a main line is fed by 
shorter tributary lines from either side. 


These feeder lines can be gravity roll 
conveyers. At the junction points a 
simple mechanism prevents collision of 
oncoming loads with loads already on 
the belt. 

Cotton and untreated canvas belts are 
satisfactory unless humidity varies wide- 
ly. A gravity take-up is preferable if 
the line is long, as it maintains unchang- 
ing belt tension. For conveyers in ex- 
posed locations, a rubber-covered belt 
may be specified, but should be sup- 

rted on rollers. The horsepower at 
the head shaft for horizontal conveyers 
may be approximated by: 


(W+w)xfxs 

HP = ———________ 
33,000 

Where: 

W is wt of load on belt, Ib 

w is weight of belt, Ib 

f is friction coefficient (see below) 

S is speed, fpm 


Values for f Cotton or Rubber 
Untreated impregnated 
Canvas, % Canvas, % 
Roller-supported belt 3to 5 3to 5 
Steel deck 20 20 
Hardwood de:k 3 30 


The equation does not take all factors 
into cunsideration, but it is close 
enough. Manufacturers who have kept 
accurate cost records state that mechani- 
cal handling provides lower costs 
throughout the productive and non- 
productive ge 4 Compared with 
manual handling, the saving is seldom 
less than 25% and in some instances 
exceeds 90%. Handling represents 
from 1/10 to 34 of the direct + 508 ay- 
roll. Furthermore, at least 70% of the 
time materials remain in the average 
plant is consumed in handling and 
holding them in storage. Aside from 
direct handling-cost reductions there 
are the corollary advantages of smooth 
material flow, reduction of lost time 
by skilled machine operators, and 
fewer accidents. Workers appreciate 
the last. 
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The troughed belt conveyer usually 
is a preferred method for handling bulk 
material where the arrangements per- 
mit an incline within limitations. A 
most important field is the conveying 
of coal from cars to bin or bunker. To 
a greater degree than with other con- 
veyers, performance depends on intel- 
ligent supervision. Overload releases 
do not take care of contingencies in- 
jurious to the belt—a stuck or broken 
idler, a fragment lodged in a chute or 
jammed in the belt cleaner, or belt mis- 
alignment. These do not increase belt 
pull enough to operate safety devices 





Belt is underloaded 
\ ’ im 
ail ~ 
<i —_ ~ 











Fig. 1—A fully loaded belt means less 
wear, less load slip, no waste motion 
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Conveyor length, /OO ft 


Fig. 2—Power to drive empty belt with 
idlers having anti-friction bearings 
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The alternative selections may be an 
inclined flight conveyer, a skip hoist, 
bucket elevator, or continuous flow ele- 
vator. Advantage of the skip is that it 
costs substantially less than a conveyer 
with supporting structure, but usually 
there must be a surge hopper, feeder, 
and overhead distributing conveyer. 

Advantage of a flight conveyer is 
that inclines up to 35 deg are possible 
as against 18 or 20, and sometimes it is 
preferred for small, sticky coal. The 
continuous-flow machine is good for 
small capacities, but must be consid- 
ered with caution for damp, corrosive 
or abrasive material. It costs far less, 
however, than either a conveyer or skip 
hoist. 

If the layout can be arranged so there 
is a straight run from the loading point 
to the discharge pile, and beyond, for 
future extension, a single inclined and 
horizontal belt conveyer has desirable 
features. If the conveyer must ap- 
proach a long storage pile at 90 deg, 
a shuttle conveyer is not too bad, con- 
sidering that on 100 ft centers it will 
build a pile more than 200 ft long. 


Pivoted Bucket Carrier 


In boilerhouse work, another alterna- 
tive is the run-around pivoted bucket 
carrier. This machine is remarkable for 
long life and low maintenance costs. 
Many now in service were installed 
forty years ago, with maintenance costs 
(for material only) of $0.0005 per ton. 
Its major advantage is its suitability for 
both coal and ashes. Today ashes usual- 
ly are handled by a pneumatic or hy- 
draulic conveyer, and a carrier costs 
much more than in the old days, so it 
is not specified for boilerhouse coal 
handling as formerly. 

Where storage is in a silo adjacent 
to the siding, with live storage above a 
shelf and a reserve below, bucket ele- 
vators and continuous-flow elevators 
have the advantage that they car re- 
ceive and reserve material by gravity 
flow and elevate it to live storage. 
Characteristics of some materials 
strongly favor the belt conveyer, for 
instance wet wood chips, sand, gravel, 
heavy ores, etc., which are tough for a 
flight conveyer. 

Maintenance Costs. \t is difficult to 
get good data on belt conveyer mainte- 
nance. The figures usually include ex- 
penditures for the feeder, crusher, or 
other auxiliary equipment. One coal 
handling installation with a 30 in. by 
300 ft and a 30 in. by 400 ft conveyer 
had a maintenance cost — including 
apron feeder ahead of the first—of 
$0.0009 per ton for 449,000 tons in 
eleven years, and the belts were in ex- 
cellent condition. 

Another plant with a single 36 in. 
by 300 ft conveyer inclined at 20 deg 
and with rather tough loading condi- 
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tions, with records from 1929 to 1936, 
during which 1,146,000 tons were han- 
dled, showed only one belt replacement 
in 1936 at a cost of $2,000. Including 
this, the maintenance cost was $0.0017 
per ton. This is misleading as the belt 
just installed is included, and would 
no doubt be good for seven more years 
of useful life. 

One frequent error conducive to 
high operating cost is running a belt too 
fast for the load it carries. With a belt 
partially loaded only the center part is 
used and eventually is worn through 
while the outer zones remain un- 
touched, Fig. 1. Often the tonnage 
that can be handled may be trebled 
by full loading and there is less abra- 
sion, less load slip, and less wasted 
motion of machinery parts. 

Easing of load impact is important. 
Where heavy lumpy material is han- 
dled belt life can be increased from 10 
to 20 times by using yielding instead 
of rigid idlers under the loading point. 
Sometimes it is difficult to impress an 
attendant with the fact that sealed 
anti-friction idlers do not require fre- 
quent shots of lubricant. Surplus 
grease is forced through the delicate 
labyrinth seals onto the underside of 
the belt. 

A test was made on a conveyer han- 
dling coal, by soldering up the grease 
openings so only original grease was 
in the bearings. After ten years the 
idlers were dismantled and the bear- 
ings were in practically the same con- 
dition as when installed. It is essential 
to know whether oil-sprayed coal must 
be handled. The oil quickly destroys 


the belt, if cover is of natural rubbe: 

Neoprene and some other synthetic: 
resist this action. Frequently calciun 
chloride is sprayed on coal to retarc 
freezing. This does not affect the rub 
ber, but it does injure the carcass. / 
vulcanized splice after initial stretc! 
is well worth the expense. Cleanin; 
residue from the belt cover usually i 
done with a weighted scraper, but i’ 
this is not effective a high-speed rotar 
bristle brush bearing lightly against th 
belt surface may be tried. 

More effective is a cleaner made o/ 
diagonal strips (herringbone fashion 
of stainless steel. Some materials are 
so adhesive they can be dislodgec 
only with high-pressure water jets. A 
scraper bearing against the face of the 
lower snub pulley of the tripper pre 
vents a build-up that causes the belt t« 
run off-center. 

Handling capacity for troughed belts 
at various speeds is given in Table 1 
Power required to drive the belt is the 
total of that required to drive the empty 
belt, Fig. 2, plus that required to con 
vey the load horizontally, Table 2, plus 
that required to lift the load, which 
equals tph X (Lift in ft + 1000). If 
a tripper is propelled by the belt allow 
about 3 hp and the same for a clean 
ing brush, in the middle capacity range 
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TABLE 1—CARRYING CAPACITIES OF TROUGHED BELTS* 


Weight of material, Ib per cu ft 


Width of belt, in. 30 40 50 


75 100 125 150 


Capacity, t p h at 100 ft per min belt speed** 


12 7 10 12 
14 10 14 17 
16 13 18 22 
18 17 22 28 
20 20 27 34 
24 30 40 50 
30 47 63 79 
36 69 1) 114 
42 97 130 162 
48 130 172 215 
54 162 215 270 
60 207 275 345 


18 24 30 x 
25 34 42 5 
33 44 55 be 
42 56 70 84 
5S! 68 85 102 
75 100 125 150 
118 158 198 237 
71 228 285 342 
243 324 405 48 
322 430 538 oAr 
405 540 675 Bic 
517 690 862 103 


* These are average duties in daily runs, not possible maximum loads. With a feeder giving continuous 
full loading the capacities may be exceeded. For grains, the capacities will be approximately 85% of 


those listed. 


** Tonnage capacity proportional to speed; for example, at 200 ft per min, tons per hour are twice toble 


values. Source: United States Rubber Company. 





TABLE 2—POWER REQUIRED TO CONVEY MATERIAL HORIZONTALLY 


Conveyer length, ft 23 50 100 
Power required per 100 tph, hp 0.31 0.4! 0.62 


150 200 250 300 400 500 750 
0.863 «61.04 «641.250 «(1.460 «(1.88 =—2.30 03.38 


For other rates of handling, multiply the tabulated figures by tph/100. 
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IN YOUR PLANT 


VPowsemadies. WILL MEAN DEPENDABLE STEAM 
AND HOT WATER -- at lower cost! 















‘Thousands of Powermaster users throughout the 
world are reducing operating costs as much as 40%. 
These fully automatic steam generators and hot 
water boiler units reduce fuel costs substantially— 
save man-hours daily—cut maintenance time to a 
minimum. All Powermaster components are care- 
fully sized to coordinate most efficiently as a pack- 
aged unit, and you can be sure of safe, smokefree 
operation at all times. Write today for complete 
information on a Powermaster unit for your specific 
needs, or send coupon below for latest bulletin 
describing all units. 


ORR & SEMBOWER, Inc. 


Manufacturers of 
Powermaster Steam Generators 
ond Hot Water Boiler Units 


Established 1885 
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15 to 500 HP. steam generat- 
ing units from 15 to 200 p.s.i. 
and hot water boiler units— 
for light oil, heavy oil, 
gas and combination gas/oil 
firing. 


* Delivered completely wired and factory-tested 

%* Mounted on steel base -- no bricking required 

* Automatic operation frees engineer for other duties 
* Constructed to A. S. M. E. standards 

* Approved by Underwriters’ Laboratories 

* Prompt service by factory-trained men 


You will find Powermasters in plants representing nearly every 
industry, including: Bottling works, chemical plants, dairies, food 
processing plants, laundries, dry cleaning plants, textile mills, 
metalworking and other industrial plants—and in schools, hospi 
tals and apartment buildings. 


Orr & Sembower, Inc. 
951 Morgantown Rd., Reading, Pa. 





Please mail latest catalog showing 
Powermaster’s cost-cutting advantages. 


Name ee 
Company ; iia 
Address 
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Short, “boiled-down” paragraphs on the 
most interesting recent events and devel- 


opments in American industrial plants. 
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Processed Wood Provides Good Floor Insulation 
For Metal-Enclosed Switchgear at Seattle Plant 


To overcome a bus fault in metal-enclosed drawout direct 
current switchgear, the City Light Co., Seattle, Wash., re- 
cently designed three 1,500 kw, 600 v rectifiers so they 
are electrically insulated and isolated from ground at 
the First Hill sub-station. 

Two layers of Masonite Presdwood were used to insulate 
the circuit breakers, bus and control panels from the floor. 
The first layer, in panels four feet square, was Standard 
Presdwood, and the top layer was Tempered Presdwood, 
edges of which were slightly beveled. 

Company officials said Presdwood was chosen for the 
flooring surface because of its good insulating properties, 
low cost and ability to stand heavy loads. The small trucks 
which are used to roll in replacements for removable circuit 
breakers bear a load of approximately one ton each. 


Co-ordinated Drive for 
600-ft Long Bakery Line 


At the Keebler Weyl Baking Co. in Philadelphia, 26 
General Electric Thy-mo-trol units are providing a co-ordi- 
nated drive on the 600-ft long production line. This line 
makes a number of biscuit-type baked products, forming 
them with a cutting machine at the entrance, baking them 
in a continuous band oven, stacking them on the cooling 
conveyers, and packaging them at the delivery end. 

According to Charles L. Taylor, the bakery’s electrical en- 
gineer, the flexible electronic motor controls with gear mo- 
tors enable the company to maintain co-ordination and make 
adjustments easily and efficiently on the production line. 
Especially important at Keebler, the units provide a sani- 
tary installation and require a minimum space, which fa- 
cilitates maintenance work considerably. 
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Large blast furnace turbo blower in foreground was recently 
installed by Dravo Corp.'s machinery div. at Edgar Thomson 
Works of Carnegie-iilinois Steel Corp. The new De Lava! 
machine has a capacity of 121,000 cu ft of blast air per 
min while the other two can each supply 90,000. The turbo 
blowers are designed for 650 psi and 750 F at the throttle 





Patents Released by 
Atomic Energy Commission 


Here are patents owned by the United States government 
and held by the Atomic Energy Commission which may 
interest engineers and manufacturers. 

The commission will grant non-exclusive, royalty-free 
licenses on the listed patents and applications, as part of 
its program to make non-secret technological information 
available for use by industry. 

Applicants for licenses should apply to the Chief, Patent 
Branch, Office of the General Counsel, U. S. Atomic Ener- 
gy Commission, Washington 25, D. C,, identifying the sub 
ject matter by patent number and title. 

Patent No. 2,514,115, title: Method of Dissolving Dif 
ficultly Soluble Metal Sulfates. issued July 4, 1950 to A. H 
Angerman. 

Patent No. 2,514,116, title: Induction Reamer, issued 
July 4, 1950 to W. R. Baker. An unattached circular too! 
carrying a squirrel cage winding can be rotated inside a 
tube by means of a rotating magnetic field generated 
through the squirrel cage winding. 

Patent No. 2,515,159, title: Quick Operating Valve, is 
sued July 11, 1950 to E. Zurcher. 

Patent No. 2,516,050, title: Adjustable Centrifuga 
Switch, issued July 18, 1950 to Q. J. Evans and A. Kushner 

Patent No. 2,517,863, title: Voltage Supply Circuit for 
Vacuum Tubes, issued August 8, 1950 to D. K. Froman. 

Patent No. 2,521,112, title: Method for Separating Fluid: 
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by Thermal Diffusion, issued September 5, 1950 to J. W. 
Beams. Two thermally conducting parallel tapes are moved 
in Opposite directions to conduct lighter and heavier com- 
ponents counter current to each other. 

An application for a patent, Serial No. 664,957, title: 
Precipitation Process and Apparatus Therefor, inventor 
L. G. Stang, Jr. Liquid within a precipitation chamber is 
maintained above a porous member by introducing air be- 
neath the member. When pressure beneath the porous mem- 
ber is reduced the liquid is sucked through the member and 
filtration is effected. 


Expand Facilities at 
Little Rock Lamp Plant 


The Westinghouse Electric Corp. will add a 100,000 sq 
ft wing to its lamp plant in Little Rock, Ark. According to 
Ralph C. Stuart, Westinghouse v-p, expansion of the com- 
pany’s westernmost lamp oa? would increase its floor 
space by two-thirds and enable full capacity operation. 

The construction firm of Ditmars, Dickmann, and Peck- 
ens of Little Rock has been awarded the contract for the 
design and construction of the addition, which will have 
a 200-ft front and be 516 ft long. Completion is scheduled 
for April 1951. 


Aluminum Crossarms Installed on 
Standard Steel Transmission Towers 


The first known installation of aluminum crossarms on 
standard steel transmission towers has just been made on 
the Duquesne Light Co.’s Phillips-North line near Am- 
bridge, Pa. Approximately 24,000 Ib of aluminum structural 
angles were used in the crossarms. 

An aluminum alloy with high resistance to corrosion was 
used. Since the line will not have to be shut down for paint- 
ing the crossarms, another step toward uninterrupted serv- 
ice will be accomplished. 


Large-Scale Production 
of Gas Turbine Power Plants 
Large-scale production of gas turbines, latest type of pow- 


er plants for land, railroad and marine use, has been started 
at the General Electric Co’s Schenectady, N. Y., plant. Fa- 








NEW TICOSTEAM PACKAGED UNITS 


The Titusville Iron Works, division of the Struthers-Wells 
Corp., announces its entry into the "Packaged" steam gener- 
ator field. The units are equipped to operate on gas or 
oil fof any viscosity) or to operate interchangeably with 
a combination of the two. The Ticosteam generators shown 
are for 5175, 2070, and 5175 Ib steam per hr respectively 
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Here at WEINMAN there IS such 
a book. It’s our book of completed 
* orders for efficient pumping serv- 
ice. This book has thousands of 
chapters—no two just alike. But 
each chapter ends the same way 
; y, . .. another satisfied WEINMAN 
t customer 


If you have the responsibility for efh- 
cient liquid handling at your plant, it 
will pay you to consult a WEINMAN 
representative. He will help you work 
out any pumping problem— applica- 
tion — installation—or replacement. 
Your problems can then be solved and 
another “success story” will be added 
to our book. 

For a non-obligating consultation, 
just write, wire or phone WEINMAN 
Career Men in Pumps. 











Weinman General Service UNIPUMP 
handles up to 1000 G.P.M., heads 
to 500 feet. 





Representatives in Principal Cities. 


WEINMAN 
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cilities are now being equipped at a cost in excess of 
$4,000,000, the company states. 

Units are now scheduled for production in three basic 
models: a 3,500-kw (4,800-hp) simple cycle type, similar 


( Continued on page 140 ) 








SPECIAL LOW-SPEED WIND TUNNEL AIDS JET DEVELOPMENT 


Recently designed jet compressor rotor is being prepared 
for a series of tests in a low-speed wind tunnel at the 
Westinghouse Aviation Gas Turbine Div. This tunnel imposes 
little strain on parts being tested and allows engineers to 
make rapid and simple design changes as the test proceeds 
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PORTABLE GAS ANALYZER 


Accurate, easy-to-use Combustion 
Testing Set is equipped for analysis 
of COx, O» and CO, complete with 
flue gas thermometer. Described in 
Bulletin 120. 














PITOT TUBES 


For air and gas flow 
| measurements. Angle and 
Straight Stem Types. Con- 
ical and hemispherical tips: 

ly engineered and con- 


— for temperatures to 
* . 500°F.; stainless steel for 
PORTABLE temperatures to 1000°F. fe ee Ask for Bul- 
GAS ANALYZER Described in Bulletin 9-F. si 


ELLISON DRAFT GAGE CO. 


215 W. KINZIE ST. Since 1896 CHICAGO 10, ILL. 
THE ELLISON LINE ALSO INCLUDES: 


Dial Draft Gages—Bell Type ¢ Inclined Draft Gages—Portable 

Inc!ined Vertical Tube Gages ¢ Vertical Tube Gages—Oil, Heavy 

Liquid and Mercury—Single and Multi-Tube ¢ Saturator Gages 

U Gages—Stationary and Portable « Air Filter Gages—Dial and 

Inclined Tube Types ¢ Pitot Tubes « U Path Steam Calorimeters 
Portable Gas Analyzers—Orsat Type 


U-PATH STEAM 
CALORIMET ER 
Combi 
separating “3 re-evap- 
orating calorimeter in a 
single chamber. Sound- 
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JOHNSTON BOILERS 


. POWER - PROCESS - HEATING 
“PACKAGED” « FULLY AUTOMATIC 


Capacity: 
50 to 500 horsepower 


High or Low Pressure: 
15 Ibs. to 250 Ibs. p.s.i. 


Modulating Contro!: 
Output regulated to meet capacity 








needed. 
4 
4 Heavy Oil— 
Bunker C — Lowest cost fuel. 
All Welded: 
One piece construction; X-Rayed; 
A.S.M.E. Code. 
red 
the Waterback Design: 
i Eliminating tile and refractory lin- 
- ings. No shut-downs. No replace- 
ments. Conservative Rating, with ample overload 
2 capacity, built-in, to assure continuous de- 


livery of full catalogue rating under the 
varying working conditions of practical 
service. 


Quiet Operation, notably quiet, smooth op- 
eration, from low fire to peak locds, is an 
outstanding characteristic. 





Dependability, highest grade materials; 
careful engineering and thorough testing 
before shipment; checked after final instal- 
lation; started and serviced by factory train- 
ed engineers means day aftér day depend- 
able performance. 








AM 

st 

* bul 

0 OVER 86 YEARS OF EXPERIENCE IN DESIGNING AND BUILDING HIGH QUALITY BOILERS 
iLL. Ask for Bulletin No. 507 

vs Johnston Brothers, Inc. 

and . = 

ters Ferrysburg, Michigan 
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readers’ guide to 


alvertised 


products 


SOILER & FURNACE CONSTRUCTION 
UNITS 


i—See page 101. Cleaver-Brooks Steam 
Boiler: Write for your copy of the 
Cleaver-Brooks steam boiler catalog— 
interesting—informative—beautifully il- 
lustrated. No obligation. Cleaver- 
Brooks Company. 


2—See page 149. Gas Stand-By Plants: 
LP Gas Stand-By Piants start immedi- 
ately, operate efficiently, interchange- 
able with present gas. Protect vital 
production during normal fuel shortage. 
Write for full particulars. H. Emerson 
Thomas & Associates, Inc. 


3—See page 146. Automatic Packaged 
Unit Boilers: Oil or gas fired, these 
boilers are self-contained—shipped com- 
plete with all equipment necessary for 
low cost installation. Write today for 
catalog. The Dutton Boiler Division. 
Hampton-Dutton Co. 


4—See pages 26, 27. Integral-Furnace 
Boiler: Write for Bulletin G-72. Gives 
complete data on cost saving features 
of the new B & W integral furnace 
boiler, Type FM. The Babcock & Wil- 
cox Company. 


5—See page 134. Firebox Type Boilers: 
Especially adapted for high pressure— 
10 to 304 hp, 100, 125, 150 lb wp. Send 
for full information and free 6 in. scale 
with pipe diameter markings. Kewanee 
Boiler Corp. 


6—See page 105. Powermaster Gen- 
teators: Send coupon for latest catalog 
showing Powermaster’s cost-cutting ad- 
vantages in providing dependable steam 
and hot water at lowest costs. Write 
today. Orr & Sembower, Inc. 


7—See page 37. Packaged Steam Gen- 
erators: New, fully illustrated Catalog 
202 gives complete details for units 
available in 17 sizes. Write today. Su 
perior Combustion Industries, Inc. 


8—See page 119. Steam-Pak Genera- 
tors: Write for case histories and de- 
scriptive data on how Steam-Pak Gen- 
erators save thousands of dollars an- 
nually in fuel and operating costs. York- 
Shipley, Inc., Industrial Division. 


9—See page 140. Cyclotherm Genera- 
tors: Send coupon today for Bulletin 
P-1 showing how Cyclotherm’s new 
concept in heat transfer has the real 
answer to low gas and oil consumption 
Cyclotherm Corp. 
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Here you'll find, briefly reviewed, all the booklets and 
leaflets offered in the advertising columns of this issue 
of INDUSTRY AND POWER. For easy reference, this 
listing is divided into various classifications of prod- 
ucts. To get your free copies of literature described 
here and in the corresponding advertisements, turn to 
Page 117 for a postage-free order card. There, lis? 
the Key Numbers of the paragraphs below and mail. 


10—See page 142. Amesteam Genera- 
tor: Dependable, quick steaming unit. 
Minimum installation expense, econom- 
ical operation. Write for latest free 
bulletin. Ames Iron Works. 


11—See page 109. Boilers: Bulletin No. 
507 outlines full details of Johnston 
Brothers’ complete line of boilers. 
Write today. Johnston Brothers, Inc. 


12—See page 29. Preferred Unit Steam 
Generator: Check the important fea- 
tures of Preferred Unit Steam Genera- 
tors that assure efficient economical 
service for an average of 25 years. 
Write for Bulletin 1000 today. Pre- 
ferred Utilities Mfg. Corp. 


CLEANERS AND BLOWERS 


13—See page 130. Vacuum Cleaners: 
Write for Bulletin A-794. Gives full 
information on Hoffco-Vac $50 —all 
purpose, two-sweeper machine! Bulle- 
tin A-650 gives details of centrifugal 
blowers and exhausters. Write today. 
U. S. Hoffman Machinery Corporation. 


14—See page 32. Axial Flow Blowers: 
Wing turbine blowers save valuable 
floor space, avoiding duct work and 
large space requirements. Write for 
copy of Wing Bulletin No. SW-50. L. 
J. Wing Mfg. Co. 


15—See page 145. Combination Blow- 
er-Suction Cleaner: It’s a snap to rid 
all of your equipment of damaging dirt, 
dust, and grit with this portable clean- 
ing tool. Write for more data. Clem- 
ents Mfg. Co. 


16—See page 127. Axial Flow Blowers: 
Write today for full information about 
Standardaire Blowers with precision 
roller bearings and labyrinth type oil 
seals. The Standard Stoker Co., Inc. 


COMPRESSORS 


17—See page 67. Rotary Compressors: 
Send for Bulletin C-5. Packed with de- 
tailed information on these quality com- 
pressors—designed and built to give a 





For your free copies of this 
new literature and more data 
on advertised products, list the 
key numbers of the descriptive 
paragraphs on one of the 
handy order cards, page 117. 
Mail today—postage-free! 











life-time of new machine service. Wrie 
today. Fuller Company. 


DIESEL POWER 


18—See page 113. Diesel Engines: Fu: 
a complete line of engines of the type 
and size to meet your requirements ex- 
actly, write for details on Superior— 
Atlas line. The National Supply Com 
pany. 


OUST & FLY ASH COLLECTING 
EQUIPMENT 


19—See page 46. Electrical Precipita- 
tion: Write for your free Bulletin 500 
which presents full information on the 
Cottrell Precipitator. It effectively 
cleans stock gases by removing over 
95% of all fly ash particles. Researct 
Corporation. 


ELECTRICAL EQUIPMENT 


20—See page 61. Mica-Glas Insulation. 
For absolute dependability on your 
electric windings, use Mica-Glas. Write 
for full details. National Electric Coil 
Company. 


21—See pages 18, 19. Mechanical Rec- 
tifiers: Write today for I-T-E Bulletin 
4809. Gives full technical details abou 
widely used I-T-E mechanical rectifiers 
I-T-E Circuit Breaker Company. 


22—See page 146. Snap-On Volt-Am- 
meter: Pocket-size instrument deter- 
mines load conditions without necessi- 
tating shut down of equipment. Spot» 
motor overloads and underloads. Write 
for free manual. Pyramid Instrumem 


Corp. 


23—See page 135. Voltage Regulators: 
Write today for complete information 
on Stabiline Electromechanical voltage 
regulators. Available for a wide range 
of applications. The Superior Electric 
Company. 


24—See page 42. Time-Delay Fuses: 
New Economy Catalog gives full data 
on renewable cartridge fuses for protec- 
tion where time delay is most needed— 
135 to 200% overloads. Economy Fuse 
and Mfg. Co. 


FLOOR REPAIRS 


25—See page 145. Floor Patch: Tough, 
plastic material restores broken con- 
crete to solid smoothness. Write for 
details of free trial offer and hand book 
Flexrock Company. 


( Continued on page 112 ) 
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YOU can STOP RUST... PREVENT 
RUST...on any rustable metal surface 
with RUST-OLEUM. Every day, rust 
eats away on your metal tanks, build- 
ings, fences, stairs...everything metal 
inside and outside your plant. Yet, rust 
can be stopped and protection given 
economically with RUST-OLEUM. 
For more than a quarter of a century 
RUST-OLEUM has been proved under 
severe conditions of weather, fumes, 
salt air, salt spray, and other rust 
producing conditions. Railroads, ship- 
yards, builders, refiners...nationally 
known users* in almost every field of 
industry... have found RUST-OLEUM 
the economical way to stop rust and 
prevent further rust. Architects, 
builders, engineers, maintenance men 
now specify RUST-OLEUM for primer, 
“shop coat’, and finish coats. 
RUST-OLEUM adds extra life to 
metal buildings, equipment and other 
metal surfaces and can be applied 
over already rusted surfaces without 


INDUSTRY AND POWER * November, 1950 


extensive surface “Wy "On 
preparation. Yet, “SS 

RUST-OLEUM costs no ~~ 
more than most guality materials. 

RUST-OLEUM not only protects — 
it beautifies as well! RUST-OLEUM 
is available in a large selection of 
colors including aluminum and white. 
It spreads evenly...and dries free of 
brushmarks in 4 to 12 hours, depend- 
ing on conditions, to a tough, pliable 
film that protects against rust. 

Be sure you get only genuine RUST- 
OLEUM for positive protection against 
rust! Specify RUST-OLEUM to your 
contractor or architect on any new 
construction, remodeling or mainte- 
nance work. 

RUST-OLEUM is stocked and sold 
by leading industrial distributors in 
all principal cities of the United States 
and Canada. See Sweets for complete 
catalog and nearest source of supply, 
or write us direct for complete infor- 


mation. *Names on request 


EVANSTON, ILLINOIS 








reader's guide to 
alvertised products 


( Continued from page 110 ) 


FUELS AND FIRING EQUIPMENT 


26—See pages 38, 39. Induced Draft 
Fans: Sturtevant Turbovane tans give 
you the exclusive errosion resistant 
wheel that cuts downtime and mainte- 
nance cost to a new low. Write for 
full details. Westinghouse Electric Cor- 
poration, Sturtevant Division. 


27—See page 34. Baffles: Enco stream- 
lined baffles give you 4 major values— 
better heat transfer; low draft loss; less 
steam and time for cleaning; custom in- 
stallation. Write for Builetin BW44 
for full details. The Engineer Company. 


28—See page 23. Gas and Oil Burners: 
This company manufactures burners 
for every heating and power need— 
combination gas and oil burners, for 
either vertical or horizontal firing. 
Write today for free literature. John 
Zink Company. 


29—See page 120. Fuel Oil Additive: 
Houghto-Solv dissolves all the sludge 
in your entire system—cleans tanks, 
lines, strainers, pumps, nozzles, etc. 
Write for free descriptive folder today. 
E. F. Houghton & Co. 


30—See page 137. Burners: Let skilled 
Todd specialists help you achieve maxi- 
mum economy in your boiler plant— 
either by modernizing obsolete equip- 
ment or providing new installation. 
Write for details. Todd Shipyards 
Corporation. 


31—See page 121. Mechanical Draft 
Fans: Years of experience make Green 
an authority as a manufacturer of high- 
efficiency, low-operating cost draft fans. 
Write for Mechanical Draft Fan Bul- 
letin 168 today. The Green Fuel Econo- 
mizer Co. 


HEATING, VENTILATING AND AIR 
CONDITIONING 


32—See page 24. Unit Heaters: Write 
today for details of this complete range 
of well graduated sizes, in horizontal 
and blowdown types, of these unit 
heaters built for maximum output at 
minimum cost. Fedders-Quigan Cor- 
poration. 


33—See page 15. Strip Heaters: Chrom- 
alox heaters make clean, dependable 
and accurately controlled heat a cer- 
tainty. Give round-the-clock service. 
Write for Bulletin “100 Ways to Apply 
Electric Heat”. Edwin L. Wiegand 
Company. 


34—See page 150. Fans and Blowers: 
Hartzell systems remain trouble-free 
year after year; keep operating costs at 
minimum. Send coupon for free infor- 
mation or free consultation with Hart- 
zell field representative. Hartzell Pro- 
peller Fan Co. 


35—See page 135. Air Conditioning: 
Niagara “Controlled Humidity Meth- 
od” uses little or no mechanical refrig- 
eration for dehumidifying. Saves space, 
maintenance expense, power. Write for 
more information. Niagara Blower Co 
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HEAT EXCHANGERS 


36—See page 12. Refrigeration Con- 
densers: Free Bulletin RC-1 gives you 
complete details on horizontal and ver- 
tical types shell and tube condensers 
for every service. Be sure to write to- 
day. Henry Vogt Machine Company. 


37—See page 138. Quintair Heat Ex- 
changer: Type E gives you low. cost, 
efficient cooling or condensing of 
liquids, gases or vapors. Full details 
are contained in free Bulletin No. 11.0- 
.080. Write today. J. F. Pritchard & 
Co. 


38—See page 17. Fin Fan Heat Ex- 
changers: Write today to reserve your 
new 8-page folder on Fluor GR Fin Fan 
heat exchangers—for gas cooling, vapor 
condensing, liquid cooling. Fluor Cor- 
poration. 


INSTRUMENTS 


39— See page 141. Venturi Meters: 
Write for full information and free 
bulletins on these top performance 
meters that record ALL the facts about 
boiler feedwater flow. Builders Provi- 
dence. 


40—See page 129. Panel Instruments: 
Weston instruments are designed to 
simplify and speed up electrical and 
electronic installations, production test- 
ing, and maintenance. Write for Bulle- 
tin A-7-B. Weston Electrical Instru- 
ment Corporation. - 


41—See page 141. Flow Indicators: 
Write for Bulletin S-1. Contains de- 
tails on gage glass guards, flat gage 
glasses, and specifications of Ernst 
sight flow indicators. Write today. 
Ernst Water Column & Gage Co 


42—See page 144. Automatic Liquid 
Measuring Gages: Write for complete 
details on liquid level gages for measur- 
ing liquids of all kinds. Dial readings 
in feet, inches, gallons, pounds or any 
desired units. The Liquidometer Corp. 


43—See page 148. Truscale and Tru- 
level Gages: Write for free, illustrated 
data units on these gages that give you 
accuracy for reading liquid levels in 
boilers, deaerating tanks, etc. Jerguson 
Gage & Valve Company. 


44—See page 108. Ellison Instruments: 
Write for Bulletin 120 describing porta- 
ble gas analyzer; Bulletin 9-F gives de- 
tails on pitot tubes; Bulletin 118 covers 
U-path steam calorimeter. Send today. 
Ellison Draft Gage Co. 


45—See page 134. Analysers: Send cou- 
pon for Bulletin 800-A on Gas Analysis. 
Data-packed pages have wide range 
of gas and analysis problems and their 
solutions. Charles Engelhard, Inc. 





For your free copies of this 
new literature and more data 
on advertised products, list the 
key numbers of the descriptive 
paragraphs on one of the 
handy order cards, page 117. 
Mail today—postage-free! 











INSULATION 


46—See page 107. Industrial Insula- 
tion: Send for new booklet on B-H 
Block insualtion made with black rock- 
wool, flexible and easy to cut, fits tight- 
ly over irregular surfaces. Write today. 
Baldwin-Hill Co. 


LUBRICANTS AND FILTERS: PURIFIERS 
AND LUBRICATORS 


47—See page 133. Albany Grease: Send 
for your free sample of Albany greases 
together with descriptive literature of 
these famous-for-82 years lubricant 
Adam Cook’s Sons, Inc. 


48—See page 145. Spray Valve: Farval 
Bulletin No. 60 will bring you complete 
data on the new Farval Spray Valve 
that meters lubricants to slide surfaces 
and open gearing. Write today. Far- 
val Corporation. 


49—See page 41. 11 Ways to Cut Pro- 
duction Costs: Write for your copy of 
this free, new booklet which is yours 
without obligation. You will find handy 
coupon on page 41. Alemite Corpora- 
tion. 


50—See page 139. Non-Fluid Oil: Send 
for instructive bulletin and free testing 
sample of Non-Fluid Oil for positive 
bearing protection. New York & New 
Jersey Lubricant Company. 


51—See page 33. Colloidal Graphite: 
Write for full details about “dag” col- 
loidal graphite for general lubrication, 
extreme temperature lubrication, part- 
ing, impregnation, and opaquing. Ache- 
son Colloids Corporation. 


52—See pages 35, 35. Industrial Lubri- 
cants: For minimum turbine-oil main- 
tenance, use Nonpareil—often reduces 
lubrication costs as much as 68%— 
write for Engineer’s services. Send, 
too, for “Stanolith Greases” a new 
booklet on how these greases solve wet- 
hot problems. Standard Oil Company 
(Indiana). 


MAINTENANCE 


53—See page 146. Free Repair Hand- 
book: Filled with time saving. money- 
saving uses for Smooth-On in plants 
and shops. Clear, practical directions. 
170 illustrations. Send today for your 
copy. Smooth-On Mig. Co. 


54—See page 111. Rust Preventive: 
Rust-Oleum seals metal so that no rust- 
causing oxygen can reach it. Available 
in a full range of colors. Write for com- 
plete catalog. Rust-Oleum Corpora- 
tion. 


MATERIAL HANDLING 


55—See page 40. Bulk Materials Han- 
dling Systems: Steplens-Adamson en- 
gineers are at your service to solve your 
bulk materials handling problems quick- 
ly and economically. Write today. Ste- 
phens-Adamson Mfg. Co. 


56—See page 143. Liftruks: Write today 
for Bulletin No. 76. Gives full data on 
heavy-duty Liftruks—5, 7%. 10 ton ca- 
pacity. Silent Hoist & Crane Co. 


57—See page 65. Materia’s Handling 
Systems: Let Jeffrey engineers give 
you cost cutting solutions to your mate- 


( Continued on page 114 ) 
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Joining Two Great Names in Engines — 
. a 
) 
. Superior... Atlas... two world-famous lines of engines 
a- - now united by the purchase of the manufacturing 
rights of Atlas Diesel Engines by The National Supply 
- Company. 
ye Present owners of Superior and Atlas engines will bene- 
” | fit from the expanded sales, service, and shop facilities 
” of the combined companies . . . from Alaska to Mexico 
ry and from Nova Scotia to Texas. 
~ Manufacture of both lines of engines will continue on the 
e- same high standards as in the past. Production of both 
lines will be combined in Superior’s modern 15-acre plant 
“4 at Springfield, Ohio. The outstanding features of both 
es Superior and Atlas engines will continue to make these 
d two lines of engines the greatest values in their fields. 
d, 
“4 If you contemplate the purchase of engines, you will 
ot find the type and size to meet your requirements exactly 
in the complete Superior-Atlas line. Write for the loca- 
tion of the sales-service station nearest you. 
d- THE NATIONAL SUPPLY COMPANY 
y- ENGINE DIVISION 
| Plant and General Sales Office: Springfield, Ohio 
ur 
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4) DIESEL ENGINES...NATURAL GAS ENGINES...DUAL FUEL ENGINES. 
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50 SERIES 
FLOAT and FLOAT 
& THERMOSTATIC 

TRAPS 


ion 


All working parts 
are mounted on 
the cover. Pres- 
sure range to 125 
ibs. Capacities 
up to 12000 Ibs. 
condensate 
per hour. 


HOFFMAN RADIATOR TRAPS 


Removable thermal units and seats 
SS are a distinguishing feature of 
Hoffman Traps, greatly simplify- 
ing clean-out and inspection 
work. Pressure range 0 to 125 Ibs. 
Capacities up to 1250 Ibs. conden- 

sate per hour. 
600 SERIES 
INVERTED 


BUCKET TRAP 


Straight-through 
pipe connections, 
all working parts 
connected to bonnet 
and easily removed with 
it. Interchangeable valve seats 
for various pressures. Pressure 
range 0 to 200° Ibs. Capacities 
up to 5000 Ibs. condensate 
per hour. 


Here’s two easy steps 
to “more heat from less 
fuel” for next winter. 

First, check carefully 
all valve pins and seats 
of steam traps and re- 
place units which are 
not functioning, 

Second, install addi- 
tional valves, traps or pumps where good steam-plant engineering 
indicates their need. 

And, here’s the big pay off, once Hoffman Traps are installed, it’s a 
simple matter to make periodic inspection—as all working parts are 
mounted on the covers, easy to get at. Modernizing your steam plant 
with Hoffman Specialties is obviously not an expense, but a long term 
investment paying immediate dividends in lower operating costs. 

HOFFMAN SPECIALTY COMPANY, Dept. IP-11, 1001 York St., Indianapolis 7, Ind. 


Famous for HOFFMAN VALVES, TRAPS, VACUUM AND CONDENSATION PUMPS, FORCED 
HOT WATER HEATING SYSTEMS — Séld by leading Wholesalers of Heating and Plumbing Equipment 


| HOFFMAN 
TRAPS | 
















readers’ guide to 
advertised products 
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rials handling problems. Complete line 
of material handling, processing and 
mining equipment. Write for full de 
tails. The Jeffrey Manufacturing Com- 
pany. 


58—See page 133. Pneumatic Convey- 
ors: These Dracco conveyors save you 
money six ways. Check them in the 
advertisement—then write for further 
information. Dracco Corporation. 


59—See page 47. Coal Handling Equi: 

ment: Write for free Bulletin fe 

Outlines four basic types of coal han- 

dling systems. Brings coal handling 

—_ down to minimum. Gifford-Wood 
0. 


60—See page 124. Vibrating Screens: 
Whatever your needs in vibrating screen 
equipment, Hewitt-Robins can fill them. 
Write for full information. Hewitt- 
Robins Incorporated. 


PACKINGS AND GASKETS 


61—See page 138. Palmetto Kups: Free 
Bulletin M P-20 describes Palinetto com- 
positions that never dry out. Send to- 
day. Greene, Tweed & Co. 


PIPE AND FITTINGS 


62—See page 122. Ball-Bearing Swivel 
Joints: Catalog No. 50 yives full infor- 
mation on more than 500 different 
types, styles and sizes Chiksan Ball- 
Bearing Swivel Joints. Write today 
Chiksan Company. 


63—See page 64. Flexible Metal Tub- 
ing and Metal Hose: Write for litera- 
ture describing the many uscs and types 
for handling steam, water, oil, solutions, 
semi-solids, or gases. American Metal 
Hose Branch, The American Brass 
Company. 


64—See page 144. Flexible Metallic 
Hose: “Atlantic” metal hose survives 
most extreme conditions. Seamless or 
interlocking, in bronze, steel, stainless 
steel, monel. Write for Catalog 100 
Atantic Metal Hose Co., Inc. 


65—See page 13. Copper Tubes for In- 
dustrial Applications: Booklet C-24 de- 
scribes copper tubes and fittings for 
plumbing, heating, mechanical and pro 
cess uses. The American Brass Co 


PLANT EQUIPMENT 


66—See page 145. Uni-Truks: Form 
757-1 gives you full data on these extra 
strength hand trucks. Write today 
Standard Pressed Steel Co. 


POWER TRANSMISSION 


67—See page 68. Whipcord Endless 
Belts: Manufactured to meet drive 
needs of constant take-up and heavy 
idler tension, these belts have remark- 
ably low inelastic stretch. Insure years 
of trouble-free service. Write for full 


( Continued on page 116 ) 
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WHY PACKAGED 


BOILERS NEED DEARBORN 


cr =< WATER TREATMENT SERVICE 


. ; HOW 
; Mis “%&: DEARBORN MAKES 


: QS | ‘THIS VITAL SERVICE 
IWONION Ek tote Zell 





sae WHY § There is no essential difference—except size—in the operation and maintenance 

© of packaged boilers and the largest boiler installations. Packaged boilers, whether 
in large or small plants, are vulnerable to all the consequences that may result from untreated or 
b- inadequately treated water. But, it is also true that a properly conceived and administered water 
treatment program will save time and money by increasing the efficiency of your packaged boilers. 


es 

1S 

al HOW §@ In the same way—with the Dearborn Industrial Water Treatment and Engineering 
al ® Service—that the largest boiler installations are kept at highest operating efficiency. 
lic Dearborn has for years maintained a program designed particularly for packaged boilers, including 
nd (1) laboratory analysis; (2) treatment recommendations and adjustments; (3) continuing test pro- 
ss cedures; and (4) proportioning pumps and feeders. This service is available to you. 


= WRITE § The Dearborn Plan for Packaged Boil- 
‘ 7 


ers puts all the facilities and years of 
experience of Dearborn chemists, engineers and technicians 


Dearborn Chemical Company 
310 South Michigan Avenue, Dept. INP 
Chicago 4, Illinois 


at your service. Write for complete information about this 
plan and how it will produce substantial savings for you. 
The coupon is for your convenience. Please send complete information on the 


rm Dearborn Plan for Packaged Boilers 


- DEARBORN CHEMICAL COMPANY 
. 310 S. Michigan Ave. + Chicago 4, III. 


: ¢. Nr?’ 
DVYea VINA 2, 


‘all TRADE MARK REGISTERED 


5) THE LEADER IN WATER TREATMENT AND RUST PREVENTIVES 


SRS ocesiees vc gevcees 
0 ee ee er 
Address 
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details in Bulletin 6869-D. Raybestos 


For Efficient Steam Production <r cnenhan 

| 68—See pages 58, 59. Chains: This com 
pany specializes in the manufacture o: 
sprocket chains, sprockets and attach 
ments. An inquiry will show you how 
this specialization means better service 
to you. The Union Chain and Mfg. Co 


1 


69—See page 144. Worm-Gear Sets 
and Speed Reducers: Write for lates: 
Cleveland Catalog of Cleveland’s com- 
plete line. They'll meet the needs of 
any machinery or equipment builder or 
user. Be sure to outline your require 
ments. The Cleveland Worm & Gear 
Company. 


70—See page 43. V-Belts: When you 
buy V-belts, be sure to specify Gates 
Vulco Rope—gives you the money-sav 
ing “concave side” feature. Write for 
details. The Gates Rubber Company 


71—See page 131. Multi-V-Drives: Ad 
THE BIGELOW COMPANY - NEW HAVEN 3, CONN. vertisement describes 5 features to look 


ESTABLISHED 1833 for when buying V-belt drives. Write 


for Bulletin No. V1400B7F for full de 
BIGELOW REPRESENTATIVES: Boston * New York Philadelphia tails on Worthington Multi-V-Drives 
Detroit * Chicago ° Pittsburgh - | and QD Sheaves. Send coupon today 
Petersburg, Va. Worthington Pump and Machiner 


Corporation 


anu 
iis 


2 


BY BIGELOW 3 


k 72—See page 108. Unipumps: For quic! 
Water Tube Boilers “4 solutions to your pumping problems- 
— Bent Tube Types ; 3 application, installation, or replacement 
Mecizental Ret & write Weinman today. The Weinmar 
m 4 1 ’ Pump Mfg. Co. 

Scotch Boil ‘ 73—See page 137. POWR-SAVR 
1 e $s Pumps: Write for Data Sheet 65—gives 
Two-Pass Boilers ‘ full details on how “POWR-SAVR’ 
Electric Steam 4 pumps will give you improved efficiency 
at lower operating costs. Write today 

The Aldrich Pump Company 


REFRACTORIES 


74—See page 132. Boiler Seam Protec 
tor: Free bulletin describes this protec 
tor that stops warpage and oxidatio1 
of lapped edges; averts leaking, calking 
patching. Write today. National Boil 
er Protector Co. 


75—See page 21. Refractory Products 
Write for full details on B & W fire 
brick, castables, mortars, plastics, insu 
lating firebrick. Let Babcock & Wilcox 
solve your refratory problems. Babcock 
& Wilcox Co., Refractories Division 


76—See page 142. Refractory Cement 
Bulletin describes Super $3000 Refrac 
tory that protects inside insulation o 
metal ducts, flues and breechings wit! 
maximum efficiency. Write today. Re 
fractory & Insulation Corp. 


REGULATORS AND CONTROLS 


77—See page 143. Temperature Con- 
trol: Leslie Class T and Class M tem 
perature regulators with calibrated dial 
are time-saving, safe, rugged and simply 
constructed. Write for descriptive bul 
letin No. 4648. Leslie Co. 
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See page 7. Feed Water Control: 

for Bulletins S-27 and S-20 for 
plete details on “Swartwout Im- 
e Regulation” control systems. The 
twout Company. 


-See page 45. Combustion Safe- 
d: Fireye provides continuous 
itoring of oil or gas flame, pro- 
ming control for automatic ignition 
ms, boiler water level control and 
evel safeguard. Write for Bulletin 
*. Combustion Control Corp. 


See page 128. Pressure Regulators: 
e for complete data on Mason-Nei- 
Vo. 515 and No. 11 pressure regu- 
s. Ruggedly constructed for long 
iting life. Mason-Neilan Regula- 
oO. 


See page 63. Pressure and Tem- 
perature Control: Type ED pressure 
reg ilators assure accurate, dependable 
control with maximum money-saving 
periormance. In sizes 4%” to 12” for 
service with air, steam, water, oil or 
gas. Write for complete details. Spence 
Engineering Company Inc. 


82—-See page 146. Temperature Regu- 
lators: Write for Stacon Bulletin 50- 
1000 for full details on extra sensitive, 
accurate, economical temperature reg- 
ulators. Farris Stacon Corporation. 


83—-See page 31. Regulators and Con- 
trols: Sarco equipment insures in- 
creased output at lower costs. For ex- 
pert help with your controlling and reg- 
ulator problems, write Sarco today. 
Sarco Company, Inc. 


84—See page 124. Steam and Water 
Mixers: Give you a small, localized sup- 
ply of warm or hot water. Economical, 
quickly pay back their cost. Easy in- 
stallation. Write for free Bulletin 358-S. 
The Powers Regulator Co. 


STEAM TURBINES AND ENGINES 


85—See page 30. Steam Engines: En- 
gine Bulletin 306 and Governor Bulle- 
tin 502 give you complete details on 
Troy-Engberg steam engines. They 
provide infinitely variable speeds over 
extremely wide speed ranges. Write 
today. Troy Engine & Machine Co. 


86—See page 57. Turbines: Send for 
frec Bulletin 135. Outlines completely 
the excellence of Coppus turbines with 
pilot operated excess speed safety trip. 
Coppus Engineering Corporation. 


87—-See page 60. Special Tur- 
bines: Many unusual combinations have 
been developed by Terry to meet out- 
of-the-ordinary requirements in tur- 
bines up to 2000 hp. Write for special 
purpose turbine infermation. The Ter- 
ry Steam Turbine Company. 


TOOLS AND SMALL SPECIALTIES 


88—-See page 134. Gear and Wheel Pull- 
ers: Catalog contains complete data. 12 
tyes, 40 sizes, 2 and 3 arm plus special 
models. Check card now for your copy. 
Arastrong-Bray & Co. 


See page 6. Wrenches: Proto pow- 
icket wrenches are available in sizes 
designs for almost every type of 

Write for full catalog of Proto 
s. Plomb Tool Company. 


-See page 139. Stocks and Dies: 
het stocks simplify pipe threading 


where operating room is restricted; ad- 
justable dies start and cut easily, hold 
sharpness. Write for free catalog. Arm- 
strong Bros. Tool Co. 


91—See page 136. Tube Cleaners: The 
new Rotojet removes scale so fast it 
actually pays for itself in one cleaning. 
Models available for practically any 
size tubes. Send for Rotojet Bulletin. 
Elliott Company—Roto Division. 


92—-See page 132. Tube Rolling Con- 
trol: You can be sure of maximum tube 
rolling accuracy, even with inexperi- 
enced operators, with this new, im- 
proved tube rolling control. Advertise- 
ment outlines 8 ways it’s better. Write 
for free information. Airetool Manu- 
facturing Company. 


TRAPS, STRAINERS AND SEPARATORS 


93—See page 114. Hoffman Traps: Be 
sure to write Hoffman for full data on 


Use these postage-free cards to order booklets and cata- 
logs from advertisers, new bulletins and new equipment 
literature. List key numbers or letters of the paragraphs de- 
scribing the items you want in the spaces provided on cards. 


Advertised Products 
Numbers 
begins Page 110 


To: INDUSTRY AND POWER, St. Joseph, Michigan 


Please have forwarded to me, at no obligation, the literature 
I've indicated by the following Key Numbers and Letters: 


New Equipment 
Numbers 
begins Page 8 


float and thermostatic traps, radiator 
traps, inverted bucket traps, dirt strain- 
ers and supply valves. Hoffman Spe- 
cialties insure long term low operating 
cost. Hoffman Specialty Company. 


94—See page 2. Steam Trap Handbook: 
Tables, charts, diagrams and rules for 
selecting traps make Armstrong’s lat- 
est booklet a handy reference volume 
for every engineer’s library. Write to- 
day. Armstrong Machine Works. 


95—See page 151. Steam Plant Equip- 
ment: Write for Bulletins WG-1823, 
B-424, T-1739, S-203—complete infor- 
mation on Yarway steam plant equip- 
ment. Yarnall-Waring Company. 


96—See page 126. Steam Traps: Cata- 
log 250 gives full details of Nicholson 
traps. Bulletin 650 outlines high-pres- 
sure floats. Write today. W. H. Nichol- 
son & Co. 


New Bulletin 
Letters 
begins Page 22 
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Your Company 
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VALVES 


97—See page 55. Steel Valves: If you 
need gate, globe, angle, or check valves 
this company can provide you with an 
unusually wide variety for almost every 
engineering requirement. The Chap- 
man Valve Mfg. Co. 


98—See page 48. Brass Pressure Regu- 
lator: Crane No. 960 brass pressure reg- 
ulator insures low cost maintenance— 
all wearjng parts renewable. Virtually 
never wears out. Write for details. 
Crane Co. 


99—See page 139. Regulating Valves: 
A new bulletin gives you data on this 


new Rockwell valve for straight line 
proportional flow—minimizes pressure 
drop and turbulence, eliminates clog- 
ging. Write today. W. S. Rockwell 
Company. 


100—See page 143. Plug Valves: Visit 
DeZurik’s exhibit at the National Pow- 
er Exposition; write for complete cata- 
log of revolutionary rubber-plug valves. 
DeZurik Shower Co. 


101—See page 102. Steel Valves: For 
complete steel valve data, write today. 
Lunkenheimer steel valves have out- 
standing records of safety and long 
service due to metal quality and careful 
workmanship. The Lunkenheimer Co. 


102—See page 9. U-Bolt Valves: Easy 
to clean, ruggedly constructed, U-Bolt 
Gates have 16 advanced features that 
insure wear resistance and easy main- 
tenance. Write for full details in Form 
179-B. Jenkins Bros. 


Use these postage-free cards to order booklets and cata- 
logs from advertisers, new bulletins and new equipment 
literature. List key numbers or letters of the paragraphs de- 
scribing the items you want in the spaces provided on cards. 
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103—See page 3. Valves: Be sure to v 
Foster at 19th annual Power Shx 
Display will include Foster Automat 
and 38-SV Valves, Foster Flow Tub 
Write, too, for complete set of ill 
trated bulletins. Foster Engineering ‘ 


WATER TREATMENT 


104—See page 126. Water Treatme: 
Write for detailed information ab. 
solving your water treatment pr: 
lems. This complete service inclu 
each step from original survey of pr 
lem to installation of water purifi 
tion equipment. General Filter Co. 


105—See page 11. Nalco Water Tre 
ment: Send today for Bulletin 49. T. 
you hew Nalco system will keep y: 
self-contained boilers operating at p 
efficiency without costly difficulties 
caused by scale and corrosion. Bu! 
tin 46 covers Nalco SR-155 fuel oil ad 
tive. National Aluminate Corporatic: 


106—See page 115. Water Treatment 
Service: Send coupon for the “Dearborn 
Plan for Packaged Boilers” outlini: 
full details on water treatment servi 
for packaged boilers. Dearborn Che: 
cal Company. 


107—See page 144. Versene Test Kit: 
Lets you test the hardness of water 
in your plant in less than two minutes. 
Includes enough chemical to make more 
than 50 separate tests. Refills available 
Full directions in each kit. Write to- 
day. Bersworth Chemical Company 


108— See page 143. Water Treating 
Equipment: Get your copy of fact- 
filled bulletins giving complete data on 
manual or automatic equipment in all 
sizes, types and capacities. Hungerford 
& Terry, Inc. 


109—See page 25. Cuno Flo-Klean Fil- 
ter: Makes raw water suitable for many 
plant services, keeps recirculated water 
clean, pays for itself in quick time. 
Write today or send coupon for full 
information. Cuno Engineering Cor- 
poration. 


110—See page 128. Santobrite Algze- 
cide: Maintains cooling tower efficiency 
by preventing sluggishness and obstruc- 
tions in the circulating system. No spe- 
cial equipment is required. Send for 
Bulletin 0-15. Monsanto Chemical Com- 
pany. 


111—See page 125. Sphericone: New 
Graver Sphericone insures clearest soft- 
ened water, most efficient use of mate- 
rials and space, uniform stress distribu- 
tion. Write for complete data. Graver 
Water Conditioning Co. 


WELDING EQUIPMENT 


112—See page 56. Oxweld Rods: You'll 
get faster, easier, better welds with less 
rod per weld with Oxweld Rods. Write 
for details. The Linde Air Products 
Company. 


MISCELLANEOUS 


113—See page 142. Check This Econ- 
omy Move: Over. 1900 firms supply 
more than 33,000 products which Hajo- 
ca stocks for industry. Use this one 
source and eliminate your high cost of 
dealing with many sources of supply for 
the industrial products you use. Hajoca 
Corp. 





ribu- 
aver 








HOW MUCH CAN YOU SAVE 


BY INSTALLING A GEA SK GENERATOR 


$20,000.00 
SAVED ANNUALLY 


Textile Mill in New England formerly usea 40 tons of 
coal at $13.00 per ton; now uses 5,000 gal. of oil 
week at 5¢ per gal.—saving $270.00 per week on fuel 
cost plus saving salaries of three men. Total saving 
approximately $20:000.00 per year. 


$4,000.00 
SAVED ANNUALLY 


THE ONLY STEAM GENERATOR with 


Iris Shutter 


Watch Dog of your Boiler Efficiency 


Whether you use gas or oil, absolute control of the air 
injected into your burner to provide proper flame control 
is the most important factor toward efficient operation of 
any steam generator. The famous Iris Shutter, Watch Dog 
of Efficiency, actually meters the air volume, synchronizin 
air and oi or gas adjustment from partial load to full 
load to provide proper flame control. 

Dairy in New England purchasing 75 h.p. high pressure 

York-Shipley Steam-Pak, reduced cost approximately 

$12.00 per day, including cost of coal, fireman and 


maintenance. Steam-Pak Generators are built in capacities from 15 H.P. up, for low or high 
pressure, steam or hot water, for light or heavy oil, combination gas and oil, 
or straight gas. 


Can you save money with a Steam-Pak? There is one way to find out . . . ask 
a Qualified Heating Engineer. Your York-Shipley Distributors are thoroughly 
qualified to analyze your problem and determine savings. See your nearest 
York-Shipley Distributor or write, wire or ‘phone 


YORK-SHIPLEY 


INDUSTRIAL DIVISION 
1116 Jessop Place, York, Penna. ‘Phone 7861 


Write for rk rt | m7 = 
CASE HISTORIES |, ))) Wy 
ON HOW OTHERS . = || wal NM ff 

HAVE SAVED MONEY ne =, ed 


Gas and Oil Gas and Oil Rotary Oil-Fired Gas-Fired Oil and Gas Oil and Gas Oil and Gas 
WITH STEAM-PAK Steam-Pak Vertical Industrial Conversion Conversion Water Winter Air Tubeless 
Generators Boilers Oil Burners Burners Burners Heaters Conditioners Boiler Units 


(WouxW/S{eowsa] INDUSTRIAL DIVISION Conn (yneas RESIDENTIAL DIVISION 
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Have you a problem 


with 


SLUDGE 


in your 


fuel oil system? 


READ THIS @ 


“By the use of Houghto-Solv in our 
Bunker C Fuel Oil we have eliminated 
the former need for daily shut-downs 
to remove carbonized burner cups 
and clean strainer baskets. 


“We have found that sludge in 
storage tanks, which formerly built 
up to 6” deep, has been completely 
dissolved. This alone has meant a 
big saving in labor; it has made the 
dirty and disagreeable job of hand 
cleaning, which was never complete 
nor satisfactory, now unnecessary. 


“Altogether, | have found that 
HOUGHTO-SOLV will do all that 
has been claimed for it, with more 
than satisfactory results.’’ 


Many similar letters, all 
reporting immediate efficiency and econ- 
omy, tell us that Houghto-Solv really 
does its job! This fast acting fuel oil 
additive cleans the entire fuel system. 
It dissolves sludge, making it burnable 
with the oil. Expensive and messy clean- 
ing jobs are eliminated .. . one applica- 
tion, for example, saved a user nearly 
$2,000 on tank cleaning. 


Results like those in the above letter can 
be yours, too .. . just add one quart of 
Houghto-Solv for every 1,000 gallons of 
oil in your tank. Your sludge problem 
will be cleared up fast. 


Here's all the 
data—free 


This helpful 
folder complete- 
ly describes 
Houghto - Solv. 
Use the coupon 
below to get 
your copy—no 
obligation, of 
course. 





E. F. HOUGHTON & CO. 
303 W. Lehigh Ave., Phila. 33, Pa. 


Please send me the free HOUGHTO-SOLV 
folder. 


Name Title 
Company 
Address. 


| 
| 
| 
| 
| 
! 
! 
| 
| 
L 
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MEETINGS and EXHIBITIONS 


Highlights of coming meetings that will aid executives and engineers in plan- 


ning itineraries. For additional information, please write sponsors of meetings 





NOVEMBER 
American Petroleum Institute—The 


30th Annual Meeting will be held in 
Los Angeles; Calif.. November 13 
through 16. The Biltmore and Ambas- 


sador hotels will be used for committee 
and group sessions and the Biltmore 
theatre, adjacent to the hotel will be 
the scene of the general sessions. Write 
the American Petroleum Institute, De- 
partment of Information, 50 West 50th 
St., New York 20, N. Y. for further in- 
formation or reservations. 


Na‘ional Power 
ASME Meeting—The 19th National 
Exposition of Power and Mechanical 
Engineering will be held in Grand Cen- 
tral Palace, New York, November 27th 
to December 2nd under the auspices of 
the ASME in conjunction with the So 
ciety’s annual meeting. 

Complete information may be se- 
cured from Charles F. Roth, Grand 
Central Palace, New York 17, N. Y 


JANUARY 
Plant Maintenance Show—and con- 
current conference on maintenance 
techniques will be held in Cleveland, 


Exposition and 


January 15 to 18. Clapp & Poliak, Inc 
341 Madison Ave., New York City 17 


Heating and Ventilating Exposition 
—The Tenth International Heating anc 
Ventilating Exposition, also known a: 
the Air Conditioning Exposition, wil 
be held at the Commercial Museum 
Philadelphia, Pa., January 22 to 26 
1951. The display will be under the 
auspices of the ASH&VE whose 57tl 
annual meeting will coincide with the 
exposition. The exposition is under th« 
management of the Internationai Expo 
sition Company, 489 Lexington Ave 
New York, Charles F. Roth manager 


FEBRUARY 

Industrial Waste Conference—Thx 
program for this sixth annual confer 
ence, to be held at Purdue University 
on February 21, 22, and 23, 1951, wil 
cover developments in waste disposal 
and utilization. Reservations should be 
made in advance of the conference 
Further information may be obtaine: 
by writing Don E. Bloodgood, chair 
man, Purdue Industrial Waste Confer 
ence, Purdue University, Lafayette 
Indiana. 





REVIEWS of RECENT BOOKS... 


The latest books, read by the Plant Engineering Group, are reviewed here for your 


convenience. Write directly to the publisher for those in which you are interested 





Refractories 


“Modern Refractory Practice,” third 
edition, published by Harbison-Walker 
Refractories Co., Pittsburgh, Pa. Illus- 
trated. 440 pages. Offered without 
charge to users of refractories, libraries 
and heads of departments in universi- 
ties and technical schools. Use your 
organization letterhead. 


A practical engineering handbook 
containing comprehensive technical in- 
formation on refractories including de- 
scriptions of the company’s products. 
While it follows the general lines of 
the second edition, published in 1937, 
the book has been completely rewritten. 

Scale drawings of twenty types of 
furnaces, illustrating up-to-date indus- 
trial practice, constitute one of the 
most important features of the volume. 
These were prepared with the assist- 
ance and cooperation of various engi- 
neers who specialize in furnace design. 
The drawings show in detail, not only 
the design of the furnaces, but also the 
types of refractories generally used, 
and, in some cases they show also al- 
ternate types for special conditions and 
requirements of operations. 

A chapter is devoted to suggestions 
of a practical nature regarding the se- 
lection, care and use of refractories, in- 
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cluding handling, installation, and ser\ 
ice factors which affect their life. An 
other chapter contains a discussion o! 
arch construction and design, place 
ment of skewbacks, calculation of arcl 
stresses and design of high rise arches 
The chapter on the properties of re 
fractories consists of two parts: The 
first is devoted largely to the mineral 
ogy of refractories, and to stability rela 
tions at high temperatures. Secon 
part pertains to the physical and chemi 
cal properties with special reference t: 
those which have greatest significanc: 
with regard to the utility of refractories 
This chapter contains considerable ma- 
terial not previously published and can 
serve as a text in technical schools. 


Insulation 


“Heat Insulation,” by Gordon B 
Wilkes, Professor of Heat Engineering, 
Massachusetts Institute of Technology. 
published by John Wiley & Sons, Inc.. 
440 Fourth Ave., New York 16, N. Y 
Illustrated. 240 pages. $4.00. 


Designed to bring together some of 
the miscellaneous information on heat 
insulation in one volume, this book is 
concerned primarily with the princi- 
ples of insulation and with the heat 
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ransfer properties of heating materials. 
it starts with a review of the essential 
oncepts and problems of heat insula- 
ion. Professor Wilkes has been con- 
ected with the development and appli- 
ation of equipment to determine the 
ifectiveness of heat insulation at Mas- 
achusetts Institute of Technology, and 
ne chapter is devoted to a brief discus- 
ion of the various types of test equ'p- 
nent, some of which have never before 
een publicized. 

There is a section on air pressure 
ind another chapter deals with the dif- 
erent types of insulating materials 
the information on reflective insula- 
tion, based on work carried out in the 
Heat Measurements Laboratory at 
MIT, plus the data on emissivity, in 
lable 3 of the appendix, constitutes the 
irst complete treatment of this subject. 
The economy of insulation, covering 
iouse insulation as well as commercial, 
is treated in the concluding chapter. 


Economy 


“Principles of Engineering Econo- 
my,” third edition, by E. L. Grant. 
Published by The Ronald Press Co., 
15 East 26th Street, New York 10, N. 
Y. 623 pages. Illustrated. $5.00 


More than two-thirds of this book 
1as been rewritten, and as in the earlier 
editions it answers the technical ques- 
tion of “will it pay?” Economy studies 
f price charges are presented at length 
ilong with the theoretical aspects of 
replacement economy. The reading 
matter has been improved through a 
more decided presentation of fundamen- 
tal principles. Emphasis is placed on 
two important factors; prospective dif- 
ferences between alternatives that are 
relevant in their comparison and the 
fundamental question regarding a pro- 
posed investment in capital goods. 

Numerous examples are included, and 
ach is listed in the table of contents. 
Che information contained in the book 
s cross-referenced, and answers to eco- 
nomic problems can be found readily. 

This book. is divided into four sec 
tions: Part 1—-planning economy stud- 
ies to solve engineering problems; Part 
2—interest, the time element in econo- 
my; Part 3—techniques for economy 
studies and Part 4—getting results from 
economy studies 


Management 


“Industrial Organization and Man- 
agement,” Second Edition, by L. 
Bethel, F. S. Atwater, G. H. E. Smith 
ind H. A. Stackman, Jr. Published by 
McGraw-Hill Book Co. 330 West 42nd 
Street, New York 18, N. Y. 851 pages. 
Illustrated. $5.50 


The second edition on industrial or 
ganization and arrangement is an accu- 
mulation of experiences by the authors. 
Production engineering, economics, in- 
dustrial relations and administration are 
treated comprehensively. The primary 
purpose of the text is to develop an 
inderstanding and appreciation of small 
or large industrial activities. 

Material in this book is divided into 
four logical sections. The first com- 
prises American industry and contains 
the fundamental concepts, industrial 
history and basic industry structures. 
Section two covers industrial organiza- 








Packaged Boilers Deserve Good Fans, Too! 


The same engineering talents and the same careful construction 
go into the many stack supporting draft fans we have designed 
for the so-called “packaged” boilers. In some ways, engineering 
faces more difficult design problems because of the utmost effi- 
ciency required in a relatively small space. 

Green Stack Supporting Draft Fans are practical, too. They 
are readily accessible for inspection and maintenance. Shafts 
and wheels are removable endwise without disturbing the stack 
or other structural members. 

To those manufacturing “packaged boilers” or to those oper- 
ating them with fans that don’t seem to be doing the proper 
kind of a job or where maintenance seems too high, we offer the 
services of our experienced fan engineers to (1) design fans 
suitable for the boiler or (2) study the problem and recom- 
mend the remedy. 











Our New Bulletin 
168 gives details of 
our Stack Support- 


TH “EG REEN as he a oon 
Cy../ Economizer 
COMPAN v2 INC. 





























ECONOMIZERS © FANS @ AIR HEATERS © CINDERTRAPS 








INDUSTRY AND POWER °* November, 1950 121 











Eliminate all the weak spots in your 
L. P. G. loading racks! Use CHIKSAN 
Ball-Bearing Swivel Joints, WECO Wing 
Unions, Okadee Valves and WECO 
Hi-Speed Thread Seal...and get 
matched safety all the way... 
plus dependable perform- 
ance, low maintenance 

cost, easy handling and 

long life. 


Wherever you handle liq- 
vids, vapors or gases through 
flexible lines, this engineered 
combination saves you time and 

money. CHIKSAN Engineers will gladly 
assist you in designing flexible lines for 
the safe handling of a wide range of prod- 

ucts...in any length...any size...any pressure 
to 15,000 psi. 


REPRESENTATIVES IN PRINCIPAL CITIES 


SOLD BY LEADING SUPPLY STORES EVERYWHERE 


Play safe all the way! Use Cuiksan Ball-Bearing Swivel Joints to make up your 
loading and unloading lines. With them, you get unlimited flexibility with the 
strength, long life and safety of steel. You get greater protection...greater safety 
...and greater economy with CHIKSAN. 














CHIKSAN ALL-METAL Marine and Barge Hose is eosier 
seve cost of extra valves and fittings... eliminate con- to handle ...safer...and more economicel. 
tamination losses. 


Transfer lines using CHIKSAN Boll-Bearing Swivel Joints 





> WRITE FOR CATALOG NO. 50 


CHIKSAN COMPANY 


- AND SUBSIDIARY COMPANIES 


Chicago 3,111. BREA, CALIFORNIA Newark 2,N.J. 
WELL EQUIPMENT MFG. CORP. HOUSTON 1, TEXAS 
CHIKSAN EXPORT CO BREA, CALIFORNIA NEWARK 2,N. J 


BALL-BEARING SWIVEL JOINTS FOR ALL PURPOSES 





















tion of the enterprise, development o 
the product through research, improve 
ment of products, standardization an 
improved plant equipment and layout 


« Section three pertains to the operatio: 


of the enterprise while section fou 
gives information on coordination of al! 
plant activities. 


Electricity 


“Industrial High Frequency Electri: 
Power,” by E. May, Chief Electrica 
Engineer, Birlec Ltd., John Wiley & 
Sons, Inc., 440 Fourth Ave., New York 
16, N. Y. Illustrated. 356 pages. $5.00 


For the reader who is interested ir 
applying high frequency heating to in- 
dustrial problems, this book provides 
an introduction. From basic circui! 
theory, the text proceeds to operating 
problems giving a concise summation o/ 
basic facts in this growing field. It is 
designed to give inexperienced people 
in industry a source of facts and instruc 
tion on how these facts can be used as 
a guide to specific heating problems 

There is an excellent summation of ac 
theory involved in tuned and coupled 
circuits as encountered in high fre 
quency heating work and a brief dis 
cussion of the arc and spark oscillators 
The presentation of high frequency 
alternators gives a good working know] 
edge of the problems involved in de- 
signing such equipment. The triode 
tube is discussed in one chapter and 
another takes in Class B and C ampli 
fiers. 

The section on induction heating pro 
vides a theoretical presentation plus 
practical applications. There are also 
discussions of dielectric heating and 
auxiliary equipment and high frequency 
measurements. The final chapter pre 
sents the practical approach to indus 
trial uses and operating problems 


Gasification 


“Gas Producers and Blast Furnaces 
Theory and Methods of Calculation,” 
by Wilhelm Gumz, Consultant, Battelle 
Memorial Institute, published by Joh 
Wiley & Sons, Inc., 440 Fourth Ave 
New York 16, N. Y. 316 pages. $7.00 


Although many reports have been 
published covering the technical de- 
velopment and experimental results of 
gasification processes, little attention 
heretofore has been paid to the develop 
ment of theory and calculation methods 
This book was written to meet the need 
for this kind of information. It is ex 
tremely interesting and often surpris 
ing to realize how many blast furnace 
problems can be solved by calculation 

The author has produced a unique 
straightforward calculation method for 
blast furnaces. Starting with a list of 
symbols and abbreviations, Mr. Gumz 
develops the theory of gas formation 
from its fundamental equations, offer 
ing several solutions for the mathemati 
cal treatment of the problems. Quit« 
a number of practical cases are chosen 
and presented numerically not only t 
prove the generally close agreement of 
calculation and measurement but als: 
to display the general applicability o/ 
the methods discussed and to cover the 
whole field of gas producer and blast 
furnace practice as far as it can be sub 
jected to calculation. 
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« | for Dest results in feedwater heating 
in- 
des 
~ult 
ing 
1 oO! 
le Here’s why you can be SURE of ex- 
ya actly the right feedwater heater 
- for your particular plant condi- 
ac 
sled tions when you consult G-R. 
fr 
dis 
ors 
ncy 
yw- fil- 
de- COMPLETE LINE . . . a type for 
ode every pressure and capacity . . . 
and e . 
pli a selection of three designs of 
stationary heads . . . four de- 
vl signs of floating heads . . . 
also straight-tube or U-tube bundles 
and . any combination of con- 
ae densing, sub-cooling, and de- 
lus superheating in a single shell. 
_ EFFECTIVE DESIGN DETAILS... 
on,” breech-block head for high 
elle pressure . . . pass partition seal- 
oht . A 
aa ing plates for prevention of 
’.00 leakage between passes . . . spe- 
een cial baffles for steam guidance 
we and prevention of tube erosion 
tion . +. Special air and drain baffles 
lop- for improving thermal effi- 
ods cien cy. ; ° 
= This brief outline of G-R Feedwater Heaters is explained in de- 
rris tail in Bulletin 279, which graphically describes the many im- 
na = 3} portant features that are obtainable only in G-R designs. If you 
.~ 60 YEARS OF EXPERIENCE in will write us your requirements, a copy of this informative bul- 
or . . ’ : . . . . . 
t of designing and building feed- letin, together with recommendations for your particular plant 
_— water heaters . . . many hun- requirements, will be sent without obligation. 
for. dreds of units in stationary and 
= a THE GRISCOM-RUSSELL CO.,285 MADISON AVE., NEW YORK 17,N.Y. 
it of ! ’ 
y ol 
the ; a 
last i ae ee 
sub : 
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For a Small, 
Localized Supply of Warm or 


HOT 
WATER 


POWERS 


STEAM and WATER MIXERS 





OR WARM WATER 





ECONOMICAL—Quickly pay back their cost. 
Thousands now in use. Easy to Install. Re- 
quires steam and water pressures above 10 
Ibs. Steam is mixed directly with water. 


MANY USES—Industrial processes; 180° F. 
sterilizing rinse water for dishwashers; 
washing oil drums, trucks, etc. 





TEMPERATURE RANGE—Any temperature de- 
sired between that of incoming water and 
200° F. 


HAS PRESSURE EQUALIZING VALVE—which pre- 
vents delivery temperature changes caused 
by fluctuating pressures of steam or water. 


SMALL SIZE—14." pipe size can be held in the 
palm of the hand, has 5” dial; 34” size has 
7” diam. dial. 


CAPACITIES— based on steam and water at 
45 lbs. pressure each, water at 60° F., and 
delivery temperature of 160° F.: —)4" size 
=3 gals. per min.; 34” size=8 gpm. Mix- 
ing steam with 140° F. water increases de- 
livery about 75%. Often used as a small 
booster heater. WRITE for Bulletin 358-S 


THE POWERS REGULATOR CO. 
2777 Greenview Avenue Chicago 14, Illinois 


Please Send Bulletin 358-S and prices 
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. . » Hewitt-Robins Vibrating Screens 
Process Them All! 


Take a look at that big brute of a ma- 
chine. It’s a vibrating screen—a Hewitt- 
Robins Heavy Duty Scalper. 


The big rock you see on its deck is a 
3x2x 1% lump of ore weighing about 
1100 pounds. The Scalper handles loads 
like this at 1000 tons an hour. Yet, it 
absorbs those loads—and its own vibra- 
tion—so completely that a coin placed 
on edge on the base beams will stand up 
without toppling over while the machine 
is running! 

The same company that makes this 
big brute also makes a small screen called 
a Ceramic Slip Lawn. This lawn is so 
precise in action, so effective in opera- 
tion, that it finds and removes tiny 
specks of impurities—about 14 pound 
in every ton of materia! —from clay slip 
for pottery plants. 


Think of that range—from 1100 Ib. 
rocks to tiny specks! It’s the best proof 
of all that Hewitt-Robins can satisfy 


your vibrating screen demands! 

Just look at these facts: Hewitt- 
Robins originated the circle-throw princi- 
ple for vibrating screens. Hewitt-Robins 
created the elliptical throw. Hewitt- 
Robins pioneered in both 4-bearing and 
2-bearing vibrators. Hewitt-Robins in- 
troduced the full-floating principle of 
vibration-absorption. 

Whatever you want in vibrating 
screen equipment, you can safely rely 
on Hewitt-Robins. Tell us your needs; 
we will supply the answer. Write to 
Robins Conveyors Division, 270 Passaic 
Avenue, Passaic, N. J. 


HEWITT-ROBINS 





suse 
,e, 


, —-HEWITT-ROBINS HR INCORPORATED- - , 


BELT CONVEYORS (belting and machinery) «+ 
DEWATERIZERS «+ 


| 

| CAR SHAKEOUTS « 

| FOUNDRY SHAKEOUTS « INDUSTRIALHOSE « 
| RUBBERLOKT ROTARY WIRE BRUSHES « 
| TRANSMISSION BELTING « 


SCREEN CLOTH e 
VIBRATING CONVEYORS, FEEDERS AND SCREENS 


BELT AND BUCKET ELEVATORS | 
FEEDERS * FOAM RUBBER PRODUCTS | 
MINE CONVEYORS ¢ MOLDED RUBBER GOODS | 
SKIP HOISTS ¢ STACKERS 

| 
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- of An improved design for Hot Process Softener 

: Sedimentation Tanks . . . another product 

a made possible by Graver’s unique combination 

ads; of chemical engineering skill and tank fabrication 
to experience. @ The new Graver Sphericone has many func- 
Saic 


tional and structural advantages over other designs 
of hot process softener sedimentation tanks: 


@ Clearest softened water . .. because the expanding settling 
zone provides maximum settling area and lowest rising rates. 
This assures minimum load on filters . . . saves operator’s 





time and filter media replacement. The wured Sphericone is made in 
Graver’s own shops, together 
2] Most efficient use of materials and space . . . because of with all the other major com- 


ponent parts of the Graver Hot 
Process Softener. Write today 
for complete data. 


the exclusive Sphericone shape. 


© Uniform stress distribution . . . because of the virtual 
elimination of knuckle radii. 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
ew 431 216 WEST 14th STREET, NEW YORK 11, N. Y. 
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PURE WATER 





General Filter Co. 
SOLVES WATER PROBLEMS 


GFC and Layne engineers work 
closely with municipal and indus- 
trial officials for the fast, economi- 
cal elimination of water treatment 
problems, 


This complete service includes each 
step from the original survey of 
the problem to the installation of 
water purification equipment in the 
plant. 

GFC is part of the nation-wide 
Layne organization with engineer- 
ing and construction facilities in 
every area. Write for detailed in- 
formation. 


A Layne Affiliate 


GENERAL FILTER CO. 


923 2nd St. 


@ Ames, lowa 
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D. J. Murray Manufacturing Co.— 
The Chicago office is now located at 
612 North Michigan Ave., in the Mich- 
igan-Ohio building. The office was for- 
merly in the first National Bank build- 
ing. O. J. Malina, sales manager of the 
Unit Heater division is in charge. 


Hammel-Dahl Co.—John O. Tragard 
and Maurice MacDonald have recently 
been named vice-presidents. Mr. Tra- 
gard, appointed v-p in charge of sales 
and contracts, was with the Foxboro 
Co. for 20 years as sales executive and 


din &. 


M. MacDonald J. O. Tragard 


legal counsel. Mr. MacDonald who will 
also be manager of engineering, was 
chief engineer in charge of instrumen- 


tation and control at the M. W. Kel- 
logg Co. The office of Scientific Re- 
search and Development of the United 
States has cited Mr. MacDonald for his 
pioneering work in development of 
oxygen plants during World War II. 


General Power Plant Corp.—Two 
new sales representatives are: Spur- 
geon Co., 23501 Hoover Road, Van 
Dyke, Mich., for the lower Michigan 
peninsula; and Stephen Co., 7016 Euclid 
Ave., Cleveland, Ohio, in Ohio. 


BullDog Electric Products Co.— 
New production facilities have been 
added in Bellefontaine, Ohio. The new- 
ly acquired plant of 26,000 sq ft will op- 
erate under the name “Bellefontaine 
Electric Products Co”. Named to head 
the new division are: Walter R. Tur- 
ner, president; Joseph H. Fribley, vice- 
president; Karl K. Kahler, secretary; 
John R. Hornung, treasurer; William 
H. Frank, Jesse J. Mitchell and Walter 
R. Turner, directors. Charles Zimmel. 
production superintendent, will be in 
charge of the new plant. At present 
only Pushmatics will be produced. 


Chiksan Co.—Sales headquarters for 
the Rocky Mountain area have been 
established in Salt Lake City with B 








NICHOLSON TRAPS 


- CUT KETTLE TIME 487 


FOR LARGE PROCESSOR 





\. 


By substituting Nicholson thermostatic steam 
traps, a chemical maker recently reduced the 


heating cycles 









of cookers from 
134 hrs. to 50- 
60 min., a grati- 


Type AU . 





Type AHV 


5 TYPES FOR EVERY PURPOSE — process, heat, power; 
size 1/4," to 2"; pressures to 225 lbs. 





BULLETIN 650. 


fying speed-up of 48%. Reasons for Nicholson's faster heat 
transfer: operate on lowest temperature differential; 2 to 6 
times average drainage capacity; maximum air venting. 


Catalog 250 or see Sweet's 


HIGH-PRESSURE FLOATS — Stainless, 
monel, plated steel. Welded. All sizes 
and shapes; for operating mechanisms 
and as vessels. 2-day delivery. 


W.H.NICHOLSON & CO. 


135 OREGON ST., WILKES-BARRE, PA. 


Representatives, in 53 Principal Cities, to Help You Solve Specification and Maintenance Problems in Traps, Floats, Control Valves 


4 
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P. Ragsdale in charge. Formerly a 
member of Chiksan’s engineering de- 
partment, service representative, and 
sales engineer in the Southern Califor- 
nia territory, Mr. Ragsdale will handle 
sales and service on Chiksan, WECO, 
Anchor and Okadee products. The 
Rocky Mountain headquarters were 
formerly in Denver, with Al Myers as 
sales representative. Mr. Myers has re- 
signed to enter business for himself. 


Edward Valves, Inc.—Laurence H. 
Carr has been named director of engi- 
neering and research. He has been a 
member of the technical staff since 
1938 and was previously chief metallur- 
gist. In his new position, he will be re- 
sponsible for consolidating the develop- 
ment functions of engineering research, 
product engineering and _ techological 
specifications for process control. 


Ralph A. Mumert is the new sales 
engineer with F. J. Hearty & Co. of 
Los Angeles and San Francisco, west 
coast representatives for Edwards. 


Carl W. Nedderman has been elected 
assistant v-p of Edward Valves. Mr. 
Nedderman joined the company in 1948. 
In his new position he will be responsi- 
ble for budgets, financial and account- 
ing, and cost department operations. 


Department of the Interior—C. B. 
McManus,’ president of the Georgia 
Power Co., Atlanta, and Richard K. 
Lane, president of the Public Service 
Co. of Oklahoma, Tulsa, have been 
named as consultants to this depart- 
ment. They will advise Secretary Oscar 
L. Chapman in carrying out the respon- 
sibilities in the field of electric power 
delegated to him under the executive 
order issued by the President on Sep- 
tember 9, pursuant to the defense pro- 
duction act of 1950. 


Yale & Towne Manufacturing Co.— 
The retirement of Ellis H. Jones as 
general manager of the Canadian Div., 
after 57 years of service and the ap- 
pointment of George L. Dirks to suc- 
ceed him have been announced from 
the St. Catherine, Ont., Canada office 
of the company. 


F. W. DuBois Co.—J. E. Cooper, 
formerly supervisor of special and sani- 
tary plant engineering, Ford Motor 
Co., has resigned to become associated 
with F. W. (Duke) DuBois in a sales 
engineering organization to be known 
as DuBois-Cooper Associates, with of- 
fices at 15760 James Couzens Hwy., 
Detroit 21, Mich. 


Electric Storage Battery Co.—This 
month marked the 25th anniversary of 
Ernest F. H. Grothe in the company’s 
employ. In recognition of the occa- 
sion, he received a watch from S. Wy- 
man Rolph, president of the firm. Dur- 
ing his quarter century with the Exide 
battery manufacturers, Mr. Grothe has 
been responsible for the development 
of the vent plug hydrometer syringe 
and the battery connector puller. He 
has also written several manuals. 


W. H. Brady Co.—W. E. Schneider 
has been appointed the merchandising 
manager. He was formerly advertising 


( Continued on page 130 ) 
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“te STANDARDAIRE 
PRECISION BUILT 


perial Flow BLOWER 


Features Two More Vital Components: 


PRECISION ROLLER BEARINGS—spherical type are used on the 
fixed ends of the rotor shafts and a cylindrical type on the floating ends. 
With such a design free align- 
ing action of the rotor shafts 
is assured and specific speed, 
load, and service require- 
ments are easily met. In 
addition, this bearing con- 
struction fully compensates 
for any housing distortion 
which might occur due to 
temperature differentials. 





LABYRINTH TYPE OIL SEALS—Bearings and gears are lubri- 
cated by a spray of filtered oil. The oil is controlled by a balanced 
pressure, labyrinth type seal which gives complete oil control and 
assures absolutely clean air delivery under all operating conditions. 


Such features as precision bearings—frictionless oil seals—hardened, 
shaved, helical gears—contribute immeasurably to the efficient and 
dependable performance of the Standardaire Blower—A Modern 
Machine with Superior Operating Characteristics. For further in- 
formation write The Standard Stoker Company, Inc. Dept. C-33, 370 
Lexington Avenue, New York 17, N. Y. 





Standardaire Plewer No. 105B21 and 
motor, mounted on common base, for 
direct drive through flexible coupling 
to deliver 3200 c. f. m. at 1750 r. p. m, 


THE STANDARD STOKER CO - INC « 
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FOR PREFERRED PERFORMANCE 
witho 





Paying Premium Prices... Use 
Masoneilan Pressure Regulators “ 


¥ 


Monsanto 
SANTOBRITE 
controls 


slime and algae 
in cooling towers 





Slime and algae, enemies of good 
cooling tower operation, are kept un- 
der control by Santobrite ( Monsanto’s 
sodium pentachlorophenate, techni- 
cal). Santobrite is economical...easy 
to use... efficient. 


If slime and algae cause trouble in 
your cooling towers, it will pay you 
to read Monsanto Technical Bulletin 
No. O-15. For your copy, contact the 
nearest Monsanto Sales Office or 
write: MONSANTO CHEMICAL 
COMPANY, Desk A, 1748 South 
S Second Street, St. Louis 4, Missouri. 








Santobrite: Reg. U. S. Pat. Of. 
DISTRICT SALES OFFICES: Birming- 
ham, Boston, Charlotte, Chicago, Cincinnati, 
Cleveland, Detroit, Houston, Los Angeles, 


You can depend on Masoneilan performance-proved reducing | 
valves and pump pressure regulators to provide accurate control 
of steam pressures. Constructed of quality materials throughout, 


these regulators incorporate many cost-cutting features that New York, Philadelphia, Portland, Ore., San 
assure long operating life with little if any maintenance. ae ian, eam em inca 
° ° ai é o 5 eal. 
No. 11— Initial pressures up to 250 lbs. reduced to any desired | 


pressure between 5 and 75 lbs. or 75 and 225 Ibs. Sizes 14” to 2” 
— bronze; 214” to 4” — iron. 

500 Series — Maximum working pressures from 125 Ibs. at 
350°F, to 250 lbs. at 450°F; pressure ranges 34-3; 2-8; 6-25; 20-75; 
60-160 Ibs. Sizes 44” to 6”. 


MONSANTO 
MASON-NEILAN REGULATOR CO. 


Tht ' ’ ) TMOG 
1191 ADAMS STREET, BOSTON 24, MASS., U.S.A. CHEMICALS ~ PLASTICS 
Sales Offices or Distributors in the Following Cities: 


New York * Syracuse * Los Angeles St.Louis + Philadelphia + Houston 
Pittsburgh «+ Tulsa «+ Cleveland CMASONEILAN) Atlanta + Denver + Salt Lake City 
San Francisco + Chicago + EI Paso Cincinnati + Boise + Albuquerque | 


Charlotte, N.C. + Detroit Mason-Neilan Regulator Co., Ltd., Montreal and Toronto | SERVING INDUSTRY... WHICH SERVES MANKIND 
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Wherever an electrical measurement provides essen- 
tial information... whether in the manufacture of 
electrical components, the inspection of purchased 
parts or finished products, or in the operation of some 
electrical machine . . . far-sighted buyers specify “me- 
ters by WESTON”. Experienced buyers know that in 
value, and in performance, there is no substitute for 
WESTON instruments. Ask your nearest WESTON rep- 
resentative for all the facts,or write for bulletin A-7-B. 
WESTON Electrical Instrument Corporation, 637 
Frelinghuysen Avenue, Newark 5, New Jersey. 


Albany « Atianta ¢ Boston + Buffalo » Charlotte » Chicago + Cincinnati ¢ Cleveland « Dallas » Denver + Detroit « Houston « Jacksonville * Knoxville 
Little Rock * Los Angeles + Meriden + Minneapolis « Newark ¢ New Orleans ¢ New York * Orlando + Philadelphia » Phoenix « Pittsburgh » Rochester 
San Francisce « Seattie « St. Louis » Syracuse Tulsa « Washington, D.C. © in Canada, Northern Electric Company, Ltd., Powerlite Devices, Ltd. 
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* Improved design, 5 H.P. model 
operates two 50-foot lines of 
14-inch hose simultaneously, 
or one 75 or 100-foot length of 
2-inch hose. 


* Self-lubricated ball bearings. 
* Spring-mounted vacuum unit. 
* Longer operating period. 

* Easy dust disposal. 






WRITE FOR 
BULLETIN A-794 


For high-capacity, continuous cleaning, the new Hoffco-Vac +50 is 
the all-purpose, two-sweeper machine! Specifically designed for use 
where large dust accumulations are to be handled—where non-stop 
cleaning is necessary—or where superior separation is a requirement. 
Handles like lighter, smaller machines. Successor to the famous 
Hofico-Vac originated in 1939, the new #50 is one of 4 sizes of 
portables built by Hoffman. Stationary systems available, too, in a 
wide range of sizes. Write today for literature. 


HOFFMAN BUILDS MULTISTAGE CENTRIFUGAL BLOWERS and EXHAUSTERS 


All capacities up to 10,000 c.f.m. and various air pressures up to 8 Ibs. Low 
maintenance and power costs. Write for Bulletin A-650. 


Y°HOFFMA MACHINERY 


a el CORPORATION 
ae Tint eemerl) oc Cee we Ps me 
CANADIAN PLANT: CANADIAN HOFFMAN MACHINERY CO.. LTD... NEWMARKET. ONT 








( Continued from page 127 ) 


manager of the Prest-O-Lite Battery 
Co., Inc., a subsidiary of the Electric 
Auto-Lite Co. of Toledo, Ohio. 


Lunkenheimer Co.—Edmund P. Lun- 
ken, v-p, also has been elected secre- 
tary. Mr. Lunken succeeds Charles W. 
Burrage, now manager of sales engi- 
neering, devoting his full time to sales. 





L. A. Swem 


E. P. Lunken 


Foster Wheeler Corp.—Appointment 
of Lee Allen Swem as v-p in charge of 
the newly formed International Div. 
has been announced. The new division 
will be responsible for foreign business 
and will coordinate activities of subsidi- 
aries in Canada, England and France 


DeLaval Steam Turbine Co.—The 
R. M. Sorlie Co. of Kalamazoo, Mich. 
is the new sales representative for the 
western half of the lower peninsula 
of the state of Michigan. Robert F. 
Curry has been named to the DeLaval 
office in Detroit as an expert in the 
power transmission field. 


General Electric Co. has purchased 
the patents, name and technical data of 
the Turbodyne Corp. of Hawthorne, 
Calif., a Northrop Aircraft, Inc. re- 
search subsidiary which has devel- 
oped a turboprop aircraft engine. G. 
E. participated in the early develop- 
ment of the turboprop engine but has 
been concentrating its efforts up to this 
time on the turbojet engines. 


William N. Oberly has been ap- 
pointed assistant to Lisle D. Hodell, 
manager of manufacturing of the Frac- 
tional Horsepower Motor Div. Ile 
will be located at the company’s plant 
in Fort Wayne, Ind. William R. Bog- 
gess is the new assistant manager of 
sales for this division and will also have 
his headquarters in Fort Wayne. 


Dr. James L. Lawson will be man- 
ager of the newly formed Electron 
Physics Div. at the G. E. Research 
Laboratory. Clifford G. Fick has been 
named assistant manager. The divisions 
include the Electron Tube Div. with E. 
D. McArthur as head, the X-Ray Div. 
headed by Dr. Ernest E. Charlton, the 
Nuclear Physics Div. of which Dr. Law- 
son is head, and the Communications 
Research Div. under Mr. Fick. 


W. C. Harris of Erie, Pa., has been 
appointed manager of the Locomotive 
& Car Equipment Divs. of the Appara- 
tus Department. He succeeds H. W. 
Gouldthorpe, recently appointed man- 
ager of the Transportation Div. in 


( Continued on page 132 ) 
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Don't buy a V-Belt Drive 








unless— 


1. the sheave comes in two parts for 
easy mounting—separately or as one- 























piece assembly # 


2. the hub and rim are “‘taper-mated”’, 
for friction cone grip and positive press 
fit on shaft» 


3. the clamped hub holds shaft position 
when rim size is changed—no realign- 
ment problem 


4. I-beam spokes on driven sheave help 
carry heavier load with less weight 
5. the belt carries the load with mini- 
mum internal friction* 

a Worthington exclusive 

b Worthington original 


¢ Worthington-Goodyear original—endless 
load-carrying cords in neutral axis 





Easy to get o 


Easy to gel on 


WORTHINGTON QD SHEAVE 
Original Tapered Cone-Grip Sheave 





Oe a 
WORTHINGTON-GOODYEAR 
EC CORD V-BELTS 


Each endless cord carries an equal 
share of the belt load—each belt, 
matched and uniform in length, car- 
ries an equal share of the drive load. 


Send coupon for latest Worthington QD 
Sheave bulletin, ¥1400B7F 





Prompt Shi 
sizes in “‘A’ 

















Complete Range of QD Stock Sizes — 


ment 853 listed stock 
ew a sae and “yy? 
sections fhp to 600 hp. .. 332 listed 
stock sizes of EC 


ord V-belts. 





————— 
ae ~ 


NG 


SF.» 
TTT SSS 
ORIGINATORS OF THE QD SHEAVE 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
MULTI-V-DRIVE SALES DIVISION 
Buffalo, N. Y. - General Offices: Harrison, N. J. 
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POWER TRANSMISSION : 





h V-belts, iabl: 
speed drives 
PUMPS : centrifugal, pow- 
er, rotary, steam 


AIR COMPRESSORS: 
water-cooled, air-cooled 











It was a crisis 
that occurs only on 
Saturday mornings 


Minutes before noon on a Sat- 
urday morning, a frantic call to 
Oberjuerge Rubber Distribut- 
ing Co.,St. Louis, Mo. reported 
a motor failure at a brickyard. 

A week’s stoppage of pro- 
duction was threatened. 

A different motor was avail- 
able, but not the right rpm. 


Could Oberjuerge furnish 
belts and sheaves to give the 
proper speed? Answer (after 
some quick calculations): yes— 
two Worthington QD Sheaves, 
8 groove, 16 in. driver, 58 in. 
driven, with a set of 8 Worth- 
ington-Goodyear V-Belts. 

By mid-afternoon, the brick- 
yard was back in production. 
Again, a Worthington distrib- 
utor had saved the day—or, 
in this case, a week! 





Worthington Pump and Machinery Corp. 
Multi-V-Drive Sales Division, 
Buffalo, New York 


Send Bulletin V1400B7F on Worthington 
Multi-V-Drives. 


DERE. cc cc ccccccccccccccccccccccccceee I 
GOMPGRY « oc ccccccscccccccesccosccceses 
RABIES. oo cccvccvsscesevvecceesccosess r 
Bc ccccccscccsccccs Zone State..... I 















ROLL THIS 
TUBE SHEET 
IN 


HALF 
THE TIME?! 





with this New, Improved 
AIRETOOL Tube Rolling Control 


You can save time and cut as many as 8 
valuable hours from similar tube rolling 
jobs with this new AIRETOOL Control. Un- 
canny tube rolling accuracy is now assured, 
even with inexperienced operators. 


BETTER these 
8 important ways... 


The original control calibration is perma- 
nent... needs no adjustment. 

Relay operation is accurate and free from 
chatter. 

Employs or needs no delicate electronic 
tubes. 

No voltage regulator necessary for regular 
power sources. 

Minimum number of moving parts to wear 
out. 
Control ini current . 
delivers maximum power to motor. 
Every Control individuasiy calibrated and 
shop tested before delivery. 

Designed for field and maintenance shop 
work as well as for new work. Available 
as a mobile unit. 


BEST in Lab, Shop and Field... 


Every test proves that the AIRETOOL control is the best 
obtainable at any price. Cash in on these benefits now. 
Write the AIRETOOL Manufacturing Co., 318 S. Center 
St., Springfield, Ohio. 





MOBILE UNIT 


There’s an AIRETOOL 
Tube Cleaner and Tube 
Expander for Every Type 
of Tubular Construction. 


BRANCH OFFICES: New York, Philadelphia, 
Chicago, Houston, Tulsa, Baton Rouge 
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Schenectady. Also announced was the 
appointment of R. A. Hutchins assist 
ant to the manager of the Locomotive 
& Car Equipment Div. 


W. C. Harris Cc. H. Myers 


National Supply Co.—Corbin H. My- 
ers has been appointed superintendent of 
industrial engineering at the Torrance, 

Calif., plant. At the same time the com- 
aoe also announced that David M 
Sowle has been made superintendent 
of industrial relations at Torrance. Mr. 
Myers joined National Supply in 1947 
as an industrial engineer and prior to 
his recent appointment he was super 
visor of the standards department. Mr 
Sowle came to the Torrance plant in 
1946 as an industrial relations analyst 
becoming employment manager in 1948 


Sarco Co., Inc.—The retirement oi 
Gus A. Binz, for the past 20 years sales 


( Continued on page 134 ) 





Don’t say we 
didn’t tell you 





If the riveted seam of your HRT boiler 
lets go and hurts someone, you'll regret 
you didn't install a National Seam 
Protector. 


The Protector insulates the seam with 
an arch of refractory tile, thereby 
stopping warpage and oxidation of 
lapped edge. This averts leaking, 
calking, patching. 


Delay might be costly and tragic. Write 
now for complete information. 


NATIONAL BOILER PROTECTOR CO. 


929 Riebolt Bidg. Dayton 2, Ohio 


November, 1950 
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WHY 
ALBANY GREASE 
FOR 82 YEARS? 


Have you ever noticed what happens 
when a piece of tallow is placed in a 
frying pan and heat is applied? The 
heat causes the tallow to melt and 
spread over the surface of the metal, 
thereby protecting the metal from 
overheating, warping, excessive ex- 
pansion and loss of temper. When 
heat is shut off and the pan cools, the 
tallow solidifies but still covers the 
same area that it did when it was 
liquid, thereby acting as a protective 
coating against the next application 
of heat. 


ALBANY GREASE gives you this 
same "TALLOW coverage and pro- 
tection” in your machinery. No other 


grease marketed can make this claim. 


Have you tried it? It is and has been 
the ultimate of the grease industry for 


82 years. 


ALBANY GREASE is o superior 
product and is not to be compared 


with ordinary lubricants at any price. 


ALBANY GREASE will cut your “down 
time" and eliminate the worries that 


go with inefficient lubrication. 


Know the difference in greases by 
writing for your free sample and 
literature. 


ADAM COOWS SONS, = 


Ut-s Phe (73 ny Lueucaling Bo hacia 


LINDEN, NEW JERSEY 

















I 


THERE ARE 


WAYS THAT 


DRACCO Pneumatic Conveyors 


SAVE MONEY. THIS INCLUDES 


LOWER LABOR COSTS 


@ DRACCO Pneumatic Conveyors 
make 6 distinct savings. in handling 
chemicals, grains, or granular ma- 
terials—in most installations LOW- 
ER LABOR COST is the important 
factor. The number of savings made 
depends upon the material handled 
and many other factors. Material 
handling is an every day expense 
that should be reduced to the MINI- 
MUM. For over 35 years DRACCO 
Engineers have analyzed hundreds 
of plants and recommended cheap- 
er and better ways of handling ma- 
terials. Why not have them check 
your methods for possible savings 
—they will be able to find them. 




















] Reduce labor 


2 No loss of 
'N handlin 


Cost, 
MAterjg} 
g. 

3 No Contamination 

4 Eliminates dus . 

5 Moterig| r 


in bulk 
Cost, 


CCeived 
ar lower 







6 low . 
Maint 
Cost, enance 


mlela: 


DRACCO 


@ teva. 


YOUR PRESENT 
METHODS FOR 


POSSIBLE SAVINGS 


For Further Information Write 


oe} ey -Verecommened a 20) 7 Vanek, 


4046 E. 116th St., Cleveland 5, Ohio 


New York 


@liile 


DUST CONTROL EQUIPMENT 


= PNEUMATIC CONVEYORS ¢ METAL FABRICATION 


be ceneeneenenerennenscaneneenesnenenaneneseeneeenenenenmeneeneeenessneemne 
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Want to know 
more about 


GAS 





ANALY SIS? 


Read this 
New 8-page 


ENGELHARD 
BULLETIN 


Look at these 
Data - Packed Pages 





YOU WILL FIND a wealth of ma- 
terial on a wide range of gas anal- 
ysis problems and their solutions 
in the new Engelhard 8-page illus- 
trated bulletin. It explains how 
Engelhard equipment provides 
complete, sensitive, accurate anal- 
yses by the proven thermal conduc- 
tivity method. The bulletin also 
contains a valuable thermal con- 
ductivity table that you will want 
to keep for handy reference. Write 
for your free copy today. Ask for 
Bulletin 800A. 

Please send me FREE copy of Bulletin 
800-A on Gas Analysis. 


Company 


ee 


ed 


CHARLES ENGELHARD, INC. 


NEWARK, NJ 


850 PASSAIC AVENUE, EAST 


134 











( Continued from page 132 ) 


promotion manager, becomes effective 
November first. After that time Mr. 
Binz will establish himself as an inde- 
pendent advertising agent at 332 
Springfield Ave., Summit, N. J. 





Gus A. Binz R. A. Haworth 


Cutler-Hammer, Inc.—R. A. Ha- 
worth will be the new manager of the 
Dallas district sales office. He joined 
the company in 1934 holding several 
sales positions. Since the opening of the 
Baltimore sales office in 1936, he has 
served as its manager. 


OBITUARIES 


Yale & Towne Manufacturing Co.— 
Joseph A. Horne, 82, chairman of the 
board of directors, died October 3, after 
a brief illness. During his 58 years of 
uninterrupted association with Yale & 
Towne, Mr. Horne had become a lead- 
ing personality in the locks and hard- 
ware industries. He started his long 
identification with the company in 1892 
as a foreman, then rose successively to 
be department superintendent, general 
superintendent of the Stamford plant, 
v-p and general superintendent, acting 
president during World War I, v-p in 
charge of production, and, since 1943, 
chairman of the board. 


General Electric Co.—Earle S. Hen- 
ningsen, 60, retiring manager of engi- 
neering of the Large Motor and Gen- 
erator Div., died September 23. A pio- 
neer in the development of alternating- 
current machinery, Mr. Henningsen 
was to have retired October 1 after 38 
years’ service with the company. 


Arelin L. Wagoner, 65, who retired 
as purchasing agent of steel and steel 
products April 1, died on September 28. 
He entered the employ of G. E. 43 years 
ago as a purchasing department clerk. 


New York Central Railroad—Albert 
A. Raymond passed away August 30 
He was staff advisor to the operating 
departments on fuel and locomotive 
performance. His research work in- 
cluded the application of fuel for econo- 
my of operation, better smokeless per- 
formance, and an automatic speed and 
cut-off recorder to check fuel perform- 
ance. He was a past president of the 
Railway Fuel and Traveling Engineers 
Association and a fellow of the Ameri- 
can Society of Mechanical Engineers. 
Mr. Raymond was also a v-p and direc- 
tor of the Air Pollution and Smoke 
Prevention Association of America and 
was serving as chairman of the public 
relations and publication committee 
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KEWANEE, 


HEAVY-DUTY 





stiss 


10 to 304 hp 
100, 125 and 150 Ibs wp 


Has all the characteristics 
which make firebox boilers 
ideal for high pressure. Com- 
plies fully with ASME and 
SBI codes. 


Outstanding for extra years of 
dependable service in produc- 
ing hi-pressure steam econom- 
ically with Oil, Gas or Coal. 
WRITE Department 96-D11 749 
for 6” scale with pipe diameter markings 


KEWANEE, BOILER CORPORATION 
KEWANEE, ILLINOIS 


Drviaion of Amrmcas Raputos & Standard Sasitary courcesnos 















Quickly ond easily pull gears, 
wheels, pulleys and bearings 
of of shafts without damage 
or breakage. © 








Improved designs make them 
easy to set up and safe in use 
—the harder the pull the 
tighter the grip. 









12 types, 40 npn eene- 
3-arm, dard and sp 
STEELGRIP Pullers with drop 
forged arms and heat treated 
screws as well as CHAINGRIP 
Universal Pullers that reach to 
considerable distances from 
end of shaft. 
















Write for Catalog 


ARMSTRONG-BRAY 
& COMPANY 
5376 NORTHWEST HIGHWAY 
CHICAGO 30, U.S.A. 











November, 


1950 








50 











( Advertisement) 


How You Save 


with the NEW Niagara Method 
of Air Conditioning 
Using “Hygrol” Hygienic Absorbent Liquid 


Because it absorbs moisture from 
the air directly, the new Niagara 
Controlled Humidity Method uses 
less, or no, mechanical refrigera- 
tion for dehumidifying. You save 
first costs and installing of heavy 
machinery. You save space, main- 
tenance expense, power. You get 
easier, more convenient operation. 

Using “Hygrol” hygienic ab- 
sorbent liquid, this method gives 
complete control of temperature 
and relative humidity. Especially, 
it is a better way to obtain dry air 
for drying processes, packaging 
hygroscopic materials, preventing 





Niagara Controlled Humidity 
Air Conditioner 
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MIAGARA CONTROLLED HUMIDITY METHOD — FLOW DIAGRAM 


moisture damage to metals, and 
obtaining better quality for 
chemical process products and 
food products——or in obtaining 
better results in comfort air 
conditioning for office or labo- 
ratory at lower refrigeration 
costs. 

The diagram shows how fil- 
tered air is dehumidified by 
passing thru a spray of “Hygrol” 

a liquid absorbent which re- 
moves air-borne moisture. This 
liquid is hygienic and non-cor- 
rosive:; it contains no salts or 
solids to precipitate and cause 
maintenance troubles. It is con- 
tinuously re-concentrated at the 
same rate at which it absorbs 
moisture, providing always the 
full capacity of the air condi- 
tioner, aytomatically. 

Units provide a range of ca- 
pacities from 1000 to 20,000 
C. F.M. Multiple unit in- 
stallations are in use success- 
fully. Records of results are 
available. For further informa- 
tion, write Niagara Blower Co., 
Dept. IP, 405 Lexington Ave., 
New York 17, N. Y. 
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1 
FLUCTUATING 


VOLTAGE 
IS YOUR 


PROBLEM 


STABILINE 


CAN HELP YOU 


STABILINE Automatic Voltage 
Regulators maintain a constant out- 
put voltage, regardless of variations 
in input voltage or load current. 
They need no attention—are trouble- 
and maintenance-free over long 
periods of continuous operation. 








STABILINE Type EM (Electromechani- 
cal) is recommended where long- 
term stability for 24-hour line cor- 
rection is necessary. Available for 
115, 208, 230, 440 volt, 1 and 3 phase 
ratings; capacities up to 100 KVA. 





STABILINE Type IE (Instantaneous 
Electronic) gives line stabilization 
of +0.1%; regulation of +0.15%. 
Waveform distortion never exceeds 
3%. Available in.a wide rahge of 
capacities. 


IF YOU HAVE A PROBLEM 


regarding the control of voltage in 
your plant or laboratory, write us 


about it today — no obligation. 
THE 
SUPERIOR ELECTRIC, 
Ps COMPANY A 


1511 MEADOW ST. 
BRISTOL, CONN. / 




















Gives You the 


POWER 


to cleau tubes 


















You won't believe any tube 
cleaner can pack such tremen- 
dous power, until you try the 
new ROTOJET. It removes scale 
so much faster thot it usually 
pays for itself in one cleaning. 
Models available for practically 
any size straight and curved 
tubes. Send for ROTOJET Bul- 
letin. 





THE SECRET 


ROTOJET Motor has only two mov- 


tng ports, o shaft and a paddle. VE ae . 
Positive contact between paddle , & 4 $-530 ROTOJET Air-driven 
and Rotocentric (egg-shepe) bore ‘ be f 


k Motor with swing-frame head 
ED tor 3e-3-13/16'1D straight 
tubes. 


cylinder prevents stalling at low 
speeds. No leokage. Delivers 
moximum power for air used. 


ELLIOTT COMPANY-ROTO DIVISION 


Newark 1, N. J. 





156 Sussex Avenue 





NEW BULLETINS 


( Continued from page 32 ) 


lustrated catalog. Covers the complete 
line of guns for every soldering re- 
quirement and features new light-duty 
model with dual spotlights. Gives de- 
tailed descriptions and lists prices. Wel- 
ler Electric Corp. 


Splicing Sleeves (3H). Explicit 16 
page instruction bulletin, fully illus- 
trated with simple drawings and charts, 
covers such subjects as selection of 
Hysplices, tools and dies; preparation 
of conductors for splicing; proper 
indenting method; and installation of 
repair sleeves. Also included are prac- 
tical suggestions for overcoming cer- 
tain everyday problems observed in a 
survey. Burndy Engineering Co., Inc. 


Cutting Wheels (3J). Moisture- 
proofed abrasive cutting wheels are de- 
scribed in 6-page folder. Illustrates ad- 
vantages and convenient features, which 
assure maximum cutting efficiency. 
Chicago Wheel & Mfg. Co. 


VALVES, PIPING AND FITTINGS 


Steam Traps (3K). Here are some of 
the features of this patented thermosta- 
tic trap: single bellows for all sizes, no 
seats to change for different pressures, 
larger capacities, fast snap-action, rapid 
air venting. Other features along with 
cutaway views, charts and tables are 
shown in 4-page bulletin. Sarco Co., Inc. 


en 


For more information use one of the 
convenient reply cards on page 117. 
No postage necessary. Insert the key 
numbers of items about which you want 
additional information mailed io you. 


a 


Expansion Joints (3L). Without 
maintenance; annealing, or tightening, 
and with pipe thrust completely ab- 
sorbed, MagniLastic expansion joints 
are giving trouble free service. “Expan- 
sion Joints at Work” tells a 4-page pic- 
ture story of typical installations and 
applications. MagniLastic Div. of Cook 
Electric Co. 


Flexible Metal Hose (3M). Catalog 
containing the latest data should prove 
a valuable working tool in design and 
maintenance departments. Compiled so 
that cross references and footnotes are 
completely eliminated. Includes sections 
on interlocking high pressure hose, air- 
jacketed hose for diesel exhausts, con 
veyer hose for ventilating and exhaust- 
ing, and seamless high pressure hose. 
Couplings applicable to the various 
hose comprise the last section. Atlantic 
Metal Hose Co., Inc. 


Drainage Pipe (3N). Overcome prob- 
lems of structural failure and corrosion 
in drainage structures. Asbestos-Bonded 
pipe combines the strength and flexi- 
bility of corrugated metal pipe with 
positive protection against corrosion. 
Folder tells how these structures are 


( Continued on page 138 ) 
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=GAS OR OIL 


Now’s the time to prepare for cold 
weather! Cut your power costs . . 

modernization saves up to 10% 
on your fuel and maintenance bills. 
Let skilled Todd specialists engineer 
your boiler plant for maximum 
economy—either by modernizing ob- 
solete equipment or providing a new 


and efficient installation. 


Oil Burners 
Gas Burners 


Combination 
Oil and Gas 
Burners 


TANTS 
ivlt 





COMBUSTION EQUIPMENT DIVISION 
TODD SHIPYARDS CORPORATION 


81-16 45th Ave., Elmhurst, Queens, N. Y. 


See Your Classified Telephone Book 


NEW YORK « BROOKLYN ¢« ROCHESTER « BUF- 
FALO ¢ HOBOKEN ¢ NEWARK e¢ PHILADEL- 
PHIA Swyr- ° a -. PITTSBURGH 
CHICAGO e EIGH ¢ CHARLESTON, S. C. 
BOSTON ¢ SPRINGFIELD, Mass. K: BALTIMORE 
WASHINGTON e RICHMOND. VA. ¢ ATLAN 

BIRMINGHAM. ¢ .CIEVELAND. e ‘DETROIT 
GRAND RAPIDS e¢ TAMPA ¢ GALVESTON 
SAN ANTONIO ¢ DALLAS « HOUSTON « TULSA 
MOBILE ¢ NEW ORLEANS e¢ SHREVEPORT 
DENVER ¢ SALT LARS ext e LOS ANGELES 
SAN_ FRANCISCO TTLE « MONTREAL 
toeeon ° BARRANQUICLA e BUENOS AIRES 





—_ —_ 
ee ee 
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Y means of a simple, reliable stroke regulating mechanism 

which utilizes a conventional fixed-throw, solid forged steel 
crankshaft—the Aldrich-Groff “POWR-SAVR” Pump controls 
delivery in stepless, straight line variation from zero to 100% 
rated capacity at constant pump speed. An automatic monitor, this 
pump supplies only that delivery actually needed. Power con- 
sumption is in almost direct proportion to demand. 


Built for long-term, low maintenance service in the power field, 
for boiler or desuperbeater feed, the Aldrich-Groff Controllable 
Capacity ““POWR-SAVR”’ Pump offers highest possible 
volumetric and mechanical efficiencies. Units are built in six 
sizes, ranging from 2 to 6 inches in stroke and from 5 to 125 bhp. 
Over 500 units, many with 10 year service records, are 
successfully operating today. ; 


Send for Data Sheet 65 for full details on how the Aldrich-Groff 
“POWR-SAVR” Pump can give you improved efficiency, 
simplified and reliable control of delivery, and lower operating 
costs. Write, without obligation, to: 


Representatives: Birmingham ¢ Bolivar, N.Y. « Boston * Buffalo * Chicago © Cincinnati 
Cleveland 9::Denver * Detroit * Duluth * Houston * Jacksonville * Los Angeles 
New York * Omaha ¢ Philadelphia ¢ Pittsburgh * Portland, Ore. * Richmond, Va. 
St. Louis * San Francisco * Seattle * Spokane, Wash. * Syracuse + Tulsa 


THE PUMP COMPANY 


PINE STREET, ALLENTOWN, PENNSYLVANIA 


AU Adriich Pumps Have STAYING POWER 
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. will not “dry out” under stress of heat or 
from non-use during shutdown periods. Special Palmetto com- 
positions keep Kup resilient at all times . . . makes Kup the 
perfect answer for longer life, less downtime, of air cylinder 
operated equipment. 

ANOTHER THING: Kup is stronger at the heel—because 
the synthetic compound, reinforced with fabric, is molded to 
shape under heat and pressure—not stretched to shape! 

Palmetto Kup is available, with or without fabric, 
in various compositions and hardnesses to suit every hydraulic 
and pneumatic application. 


Write for Bulletin MP-20 


GREENE, TWEED & CO. 
NORTH WALES, PENNSYLVANIA 














AIR COOLED 
HEAT EXCHANGER 





For Low Cost, Efficient Cooling or 
Condensing of Liquids, Gases or Vapors 


@ Lower Operating Costs @ Higher Efficiency 
@ Fewer Parts to Assemble 
@ Lower Maintenance Costs 
@ Lower Installed Cost 

@ Many Industrial Uses 


Other types of Quintair* units also 
available to meet your requirements. 


Write for FREE Bulletin No. 11.0.080 
*Registered Trade Name 


EQUIPMENT DIVISION 


in Pritchard :(. 


Dept. No. 93 908 Grand Ave., Kansas City 6, Mo. 






AIR COOLED HEAT 
EXCHANGERS 








QUALITY 


Specialized Process 


EQUIPMENT 


District Offices: 
CHICAGO «+ HOUSTON « NEW YORK « PITTSBURGH «TULSA « ST. LOUIS 


Representatives in Principal Cities from Coast to Coast 
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made and summarizes corrosion tests 
that demonstrate the durability of the 
material. Armco Drainage & Metal 
Products, Inc. 


Control Valves (3P). Why you get 
smooth, turbulent-free flow and other 
desirable characteristics when using 
diaphragm control valves is explained 
in 4-page bulletin. Lists inner valve 
types, sizes and dimensions. Kieley & 
Mueller, Inc. 


HEATING, VENTILATING AND 
AIR-CONDITIONING 


Pressure Blower (3Q). The manufac- 
turer claims this direct drive, axial 
flow pressure blower sets higher stand- 
ards of efficiency, economy and main- 
tenance-free dependability in the most 
severe services. Capable of moving 100, 
000 cfm in a great variety of industrial 
ventilating applications involving duct 
systems. Engineering data, specifica- 
tions and dimensions are included in 
this 18-page bulletin, plus photos, charts 
and drawings. The Moore Co. 


For more use one of the 


Dust & Fume Control (3R). Hot and 
corrosive gases may be efficiently and 
economically handled with cloth tube 
type collectors. New fabrics, including 
synthetics, make it possible to recover 
in excess of 99% by weight of fumes 
entering the collector. The collected ma- 
terial can be reprocessed without de- 
watering, filtering, or drying. Operation 
of these collectors is described in 8- 
page bulletin. American Wheelabrator 
& Equipment Corp. 


MISCELLANEOUS 


Corrosion-Resistant Coating (3S). 
Interested in an acidproof or acid-al- 
kaliproof coating? Here are two that 
may solve your problem. The proper- 
ties of Acidulum, which conforms to 
specifications for an inside or outside 
coating of sulfuric acid wet batteries, 
and Serin, which is inert to highly cor- 
rosive chemicals, are described in 4- 
page bulletin. Included is a description 
of two waterproofing compounds. Serv- 
ice Industries. 


Adhesives, Coatings and Sealers (3T). 
Properties of over 100 industrial ad- 
hesives, coatings and sealers are tabu- 
lated in 32-page illustrated catalog. 
Also announces that more than 1 
formulas are available. and offers re- 
search help in selecting the right prod- 
uct for the job. Minnesota Mining & 
Mfg. Co. 


Heavy-Duty Oils (3U). Of interest 
to production men in plants where con- 
tamination and rust are problems, and 
where. bearings are operating under 
heavy loads is this 12-page illustrated 
booklet. Describes how these oils per- 
form in circulating and hydraulic sys- 
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tems, compressors, and gear boxes. Sun 
Oil Co. 


Corrosion-Proof Cements (3V). Bul- 
etin describes complete line of resin, 
sulfur, silicate and asphaltic cements. 
Compiled in handy chart form that 
ielps in the selection of the correct 
ement for a specific application. Infor- 


NON-FI 


TRADE MARK C “J L” (REGISTERED 
% ; 





mation on Alkor 5E, the nearest thing 
tO a universal corrosion-resistant ce- 
nent is included. The Atlas Mineral 
Products Co. 


Specialty Paints (3W). Maintenance 
problems of equipment and buildings 
are analyzed and recommendations 
made for economical upkeep in a Main- 
tenance Portfolio. Describes specialized 
paint coatings for resisting moisture, 
tire, mildew and chemicals. The Wilbur 
& Williams Co. 


Metallizing (3X). Process for making 
mechanical repairs and protecting sur- 
faces against corrosion and contamina- 
tion is presented in 4-page bulletin. Pro- 
fusely illustrated with application and 
technique pictures. Metalweld, Inc. 


Hydraulic Oils (3Y). Importance of 
using the correct hydraulic oil to ob- 
tain higher production speeds, precise 
control, and longer production runs is 
stressed in 8-page booklet. Directed pri- 
marily to executives and oil buyers 
without technical backgrounds. Chart 





Positive Bearing Protection 
by Perfect Pressure Lubricant 


NON-FLUID OIL is all lubricant that protects bearings by 
constant lubrication . . . all the time. NON-FLUID OIL leaves 
no residue to clog fittings and bearings like ordinary greases. 
And it lasts longer, reducing lubrication costs through less 
frequent application. 


NON-FLUID OIL has been used successfully in leading in- 
dustrial plants for 54 years. Send for free testing sample and 
instructive bulletin. 


NEW YORK & NEW JERSEY LUBRICANT COMPANY 
282 MADISON AVENUE, NEW YORK 17, NEW YORK WORKS: NEWARK, N. J. 
WAREHOUSES: Atlanta, Ga. © Birmingham, Ala. © Charlotte, N.C. ® 


Columbus, Ga. © Greensboro, N. C. ® Greenville, S$. C. © Chicago, Ill. © 
Detroit, Mich. @ Providence, R.!. © St. Louis, Mo. 





showing the useful life characteristics 
of the oils, in relation to time and tem- 
perature, is included. Case histories 
are pointed out. Sun Oil Co. 





NON-FLUID OIL is not the name of a general class of lubricants, but 
is a specific product of our manufacture 





ARMSTRONG BROS. 


Better PIPE_LTOOLS 
S$ 








Reversible Ratchet STOCKS 
and Adjustable DIES 


Exceptionally convenient where space is 
limited, this stock simplifies pipe threading 
close to walls, in corners and operat- 
ing room is restricted. With edjustable dies 
(cut exact, over or under size threads) it is an 
ideal tool where valves and fittings are being 
installed or maintained. 

“ARMSTRONG BROS.” Adjustable Dies are 
of special Vanadium Tool Steel, have “backed- 
off” teeth, correct cutting angle, ample chip 
clearance and correct throat angle. 
They start and cut easily, hold 
their sharpness and “spin” oe pipe 
without jamming or tearing 
threads. 


TRONG BROS. TOOL CO. 


“The Teel Holder People” 
5237 W. ARMSTRONG AVENUE + CHICAGO 30, ILL 
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W. S. ROCKWELL COMPANY 


New Rockwell Regulating Valve 
Gives Straight Line Proportional Flow 





Applies Slide Valve Principle to Minimize 
Pressure Drop and Turbulence — Eliminates 
Clogging 


AUTOMATIC CONTROL 
This Rockwell Valve can be equipped with 
electric motor (left), air diaphragm opera- 
tor (right), with valve positioner, if de- 
sired; hydraulic cylinder, solenoid or other 
controls; or it may be manually operated. 


SIMPLE DESIGN 


Removal of valve cover exposes stainless 
steel internal parts for easy maintenance. 
The slide or blade and body are lapped 
to provide smooth, tight closure. No wire 
drawing, wear on valve seats, mislocation 
of contacting parts. Sizes—!/4," to 2"; pres- 
sures to 300 p.s.i. 


FREE FLOW 

As shown in sketches, 
vertical movement of 
biade over the rectan- (5 /7 
gular opening deter- - 
mines open area. Flow 
is straight through, 
without seats or bends 
with their restriction to 


flow and consequent | ia oll ~ 
pressure drop. Flow is (O\ O 
directly proportional to ~ 

the degree of opening. 
Write for Bulletin 





Fully Open Half Open Closed 


230 Eliot St., Fairfield, Conn. 
































STEAM 


trae GENERATORS 


Reg. 


i HAVE the REAL 


ANSWER TO 


caesar ak Satie 





CONSUMPTION 


é WHAT IS IT? it's the modern scientific 

' discovery of transferring heat at the highest degree 

of efficiency with a new low in fuel consumption. 

Principal factors of which are the cylinderized solid 

flame with its exclusive cyclo-motion power, de- 

signed to utilize the full potential of every particle 

of fuel . . . and the thin layer of air resulting from 

centrifugal force that’s always between the flame 

' and wall of combustion chamber. A combination to 

produce steam far in excess of conventional stand- 
ards for measured heating surfaces. 


SEND FOR ALL THE BIG REASONS 


Learn how the completely automatic Cyclotherm 
with its unexcelled all-in-one package type 
features wipe out waste and excess costs. If 


t 
i 
i 
i 
' 


SIZES, 


available to - 


\ you are planning a new or replacement boiler 
_ Mt your seam — installation it will pay you to first get the 
facts on Cyclotherm. The coupon below is for 
your convenience. 







or combina 


CYCLOTHERM CORP. 
Oswego, New York 


CYCLOTHERM CORP., Oswego, N. Y., Dept. 1. D. 11 


Gentlemen: Please send me bulletin P-1 showing 
the advantages of Cyclotherm’s new concept in 


facet eg ame 
Heat Transfer. Without obligation, of course. Lon ae 





NAME 
ADDRESS 


city . ZONE ........ STATE . 








( Continued from page 108 ) 


to three units now operating; a 5,000-hp two-shaft com- 
pound cycle unit for power generation use; and a newly-de- 
signed 5,000-hp two-shaft mechanical drive turbine for gas- 
pipeline pumping and other applications. 


Speed Final Consolidation 
Of Diesel Engine Factories 
The first carload of Atlas Imperial Diesel engine pat- 


terns arrives at The National Supply Co.’s engine division 
at Springfield, Ohio. Atlas Imperial Diesel Engine Co. was 





purchased by National Supply several weeks ago and the 
new owners are speeding consolidation of the two com- 
panies in the Springfield plant. Subsequent shipments from 
Oakland, Calif., Atlas Imperial’s old home, will include 
finished parts, castings, tools, jigs, fixtures, and other ma- 
terial. Several patterns already have been put to work in fur- 
nishing three diesel engines for the Philippine Islands. 


1950 Revision of Manual, 


"Finishes for Aluminum" Published 

The 1950 edition of the process manual, ‘Finishes for 
Aluminum’, has just been published by Reynolds Metals 
Co. These books are available without charge to engineers, 
chemists, production men and others when requested on 
company letterhead. 

The new edition, a revision of the book first published in 
1947, supplies basic information on the various processes 
for applying surface finishes to aluminum, and also details 
the characteristics of the finishes so produced. 

It includes information on 10 cleaning treatments, 15 
mechanical finishes, 16 chemically produced finishes, 11 
electrolytic oxide finishes, organic finishes, and specialized 
finishes such as luminous paints and vitreous enamels. A 
section is also included on controls and tests. 

The new edition also contains much data in tabular form 
including step-by-step schedules for applying various types 
of finishes, data on properties and characteristics of the 
aluminum alloys, action of some chemicals on aluminum 
alloys,’ their relative resistance to corrosion. 

Included for the first time is a guide for approximating 
typical costs of applying 20 different treatments to alu- 
minum. Another table gives typical finishing practices for 
a wide variety of aluminum products to serve as a suggestion 
when selecting a finish. The 124-page, 6 x 9-in. book con- 
tains 37 illustrations, 18 tables, a table of contents and an 
itemized cross index. It is wire bound to lie flat when opened 
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AVAILABLE REPRINTS 


Copies of the complete editorial section of the September, 
1949 issue, describing the plant engineering activities of the 
General Motors Corporation are available in a separately 
bound brochure. Price including mailing is 25 cents. 

We also have a few copies of the following article re- 
prints that are available free of charge to interested parties: 
“Air Conditioning Cab Of Shovel Handling Steel Mill Slag”, 

December, 1949. 

"Boiler Houses Are Necessary Evils", February, 1950. 
“Caribou Diesel Plant Built in a Hurry", February, 1950. 
"Chain Belt's Newest Boiler is First ‘Step’ in 3-Step Plan", 

W. J. Theuerman, October, 1949. 

"Crankcase Exp'osions are Rare—But .. . " October, 1949. 
“Diesels In A Hydroelectric System", June, 1950. 
"“Electro-Motive's Steam Plant is Tops in Modernity”, 

V. L. Wesby, September, 1949. 

“Engineers ‘Raise the Roof’ for Harnischfeger's New Boiler”, 

Anthony Sinclair, December, 1949. 

"Falls City Production Not Hampered During Recent DC to 

AC Changeover", July, 1950. 

"Gage Glasses, Their Composition and Szlection", July, 1950. 
"GM ‘Utilities’ Receive Major Attention”, 
H. R. Smith, September, 1949. 
“Grievances Can Be Avoided", April, 1950. 
“How To Select Correct Steam Trap”, 

Thomas Trail, January, 1950. 
"How To Select Corrugated Expansion Joints", June, 1950. 
"Insulation on 2000 psi Boiler Proves Effective”, 

R. H. Boothby, October, 1949. 
“Keep It Clean, says Oldsmobile”, 

+ H. Barlow and W. E. Rasmussen, May, 1949. 
oN Installation", 

Calvin A. Burton, August, 1949. 

"Low Cost Auxiliary Power From Turbine Drives’, April, 1950. 
"Modernization at Toledo Laundry Cut Steam Costs in Half", 

H. A. Quinn and S. T. French, October, 1949. 

“Monsanto Builds Ideal Process Steam Plant at Everett, Mass.”, 

June, 1950. 

"Petoskey Diesel Plant Designed With An ‘Eye-to-The-Future’ ", 

May, 1949. 

"Progress Being Made In Shale-To-Oil Program", 

R. A. Cattell, November, 1949. 

"Qualifications of an Effective Industrial Supervisor", 

A. A. Potter, June, 1949. 

"Select Correct Batteries for Starting Diesels”, 

K. A. Vaughn, November, 1949. 

"Signode Plant ‘Pressurized’ to Eliminate Cold Drafts”, 

November, 1949. 

"Simplify Determinations of Pipeline Pressure Losses”, 

J. O. Mullen and H. D. Fisher, November, 1949. 

"Steam, Air, and Power for 3 New Ford Assembly Plants”, 

R. M. Doering, May, 1949. 

"The Story of Thermal Electric”’, 

A. G. Purdue, March, 1949. 

"Supervisors Must Develop Favorable Group Attitudes”, 

Edmund Mottershead. November, 1949. 

"Supervisor's Personal Check-Up Chart", 

November, 1949. 

“Water Treatment for Air Conditioning Systems”, 

Wm. A. Tanzola, May, June and July, 1949. 

















ERNST WATER COLUMNS 
£)..8 LIQUID LEVEL GAGES 


For Every Application an 


Split-Gland Water Gages 
Mica Shields and Gaskets 
Gage Glass Illuminators 
Sight Flow Indicators 
Safety Plastic Guards 
Sight Glass and Discs 
Flat Glass Inserts 
Tubular Glasses 

Try Cocks, Ete. 
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Ernst Water Column & Gage Co. 


LIVINGSTON, N. Jj 
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Builders Type M Instrument with 
Builders Venturi Tube is The 
Venturi Meter recognized as the 
standard for measuring flows of 
boiler feed water. Among the 
important features of the Type M 
Instrument are its 10” indicator at 
eye level with uniformly spaced 
scale, improved integrator, 12” 
uniformly spaced charts, white 
pyralin dials and interior illum- 
ination. 


When super accurate metering is 
desired, for measuring Central Station boiler feed 
water, flow through petroleum pipe lines, etc., the 
combination of a specially calibrated Type M 
Register-Indicator-Recorder and a University cali- 
brated Venturi Tube is available to provide extra- 
ordinary metering accuracy. For information and 
Bulletins, address Builders-Providence, Inc. (Division 
of Builders Iron Foundry), 357 Harris Ave., Provi- 
dence 1, R. I. 





BUILDERS makes a complete line of flow meters and con- 
trollers for liquids, steam, air, gas, and dry materials . . , 
mechanical and differential . . . including The Venturi Meter 
and Chlorinizers (chlorine gos feeders). 














BUILDERSr=@ PROVIDENCE 


emmy / 7010110771070 pr 
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7” a 


STOP. 


FUEL WASTE : 
DUST AND DIRT , 


HIGH MAINTENANCE 
N.,, COST. 
AL 


MESTEAM | 


GENERATOR , 


~ 


AT BOOTH NO. 77 
POWER SHOW 
GRAND CENTRAL PALACE 
NEW YORK 
NOV. 27 — DEC. 2, 1950 


SEE FOR YOURSELF 


10 to 500 Horsepower 
15 to 200 lbs. Steam Pressure 


AMESTEAM Generator Units come com- 
plete, ready to install. For oil, gas or 
oil-gas combinations. Thousands in use 
for heating, power and processing. 


Write for latest bulletin 


AMES ..-:. 
WORKS 
BOX 911 OSWEGO, N. Y. 
Builders of Better Boilers since 1848 


Manufactured under 
License in Canada by VOLCANO, Ltd., Montreal, P. Q. 
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Protecis inside insulation of metal 
ducts, flues and breechings 


New, Super re- 
fractory protects 
the insulation 
lining in ducts 
indefintiely. 


OG 1 SUPER Ro. 3000 FOR DUCT Linine 





High tempera- 
tures, corrosive, 
erosive and abra- 
sive gases have 
little effect on R 
&I Super ¢3000. 


Where all other materials fail, R & I Super 
¢3000 gives lasting protection. 

Easy to apply. Simply trowel 14” to 34” 
thick over metal lath. Shipped ready-mixed 
in 200 lb. drums. 


Write for bulletin describing Super {3000. 
Your supply house has it. 


REFRACTORY & INSULATION CORP. 
119 Wall St., New York 5, N. Y. 
Cleveland 15, O., Philadelphia 2, Pa., Newark 2, N. J., Chicago 4, Ill. 


Rel) Super # 3000 
Refractory Cement 











EASTERN 
SEABOARD 
BRANCHES 
BRINGING FS ay 
Sears . psa 
OF fii," 


oo" iy 


OVER 1900 “" 
MANUFACTURERS = \_ 

IN . 
ONE \ 


\p corumaus SAVANNAH 


DELIVERY . 
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HAJOCA 
CORPORATION 


Manufacturers and Distributors of 
Plumbing, Heating, Industrial and 
Refrigeration Supplies and Equipment 

GENERAL OFFICES, 31st & WALNUT STS., PHILADELPHIA 4, PA. 


See Your 
Telephone Directory 
for Branch Locations 


INDUSTRY AND POWER * November, 1950 





=—— of oo 











Higee 





Water 
Treating 
Equipment 


for boiler feed - 

process - sanitary 

requirements 
including: 
Inversand Zeolite Softeners 
Demineralizing Units 


Silica Removal Equipment 
Sludge Blanket Coagulators 


Pressure & Gravity Filters 
Condensate De-Oiling Filters 
Degasifying Equipment 

Hot Zeolite Softeners 


All sizes and capacities. Manual, semi-automatic 
or fully automatic. 


Write for free bulletins; or, at your 
request, a representative will call. 


HUNGERFORD & TERRY, INC. 
Clayton, New Jersey 


Over 50 years experience—Over 5,000 installations 



















WICK, EASY, DEPENDABLE 
HU MPERATURE SETTINGS... . 


Si\C Calibrated Dial 
New LESLIE Ca wer !! 


The new CALIBRATED DIAL now avail- 

able on Leslie Class T and Class M Temper- 

ature Regulators provides quick, easy and 

dependable temperature settings. 
Features 

* TIME SAVING — Just turn the dial to the 
desired setting—no waiting for equip- 
ment to heat up to find out if setting 
is correct. 

*& SAFE— Avoids costly overheating 
caused by guess setting. 

*% RUGGED—Designed for production 
line use where frequent dependable 
readjustments are necessary. 

* SIMPLE—Fits in place of standard 
adjusting sleeve. No complicated 
mechanism to go out of order. 


SEND FOR — copy of 
ES\\ Temperature Regulator Bulletin No. 4648 

F A 242 Grant Ave. + Lyndhurst, New Jersey 
ARTETA. BRIEFS 


INTROLLER 





LESLIE Temperature 
Regulator Class MCC-1 








PRESSURE ¢ 


. PUMP GOVERNORS 


e SELF CLEANING STRAINER 
>TEAM WHISTLES 
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It's a broad statement, but there's plenty of proof 
in the DeZurik record books to back it up. See 


these revolutionary rubber-plug valves in the 
DeZurik exhibit at the National Power Exposition 
in New York. DeZurik's completely new air-oper- 
ating unit for small valves will be a special 


feature. If you miss the Exposition, 






write for our complete catalog. 


DeZURIK SHOWER CO. 
SARTELL, MINNESOTA 


























Bulletin No. 76 


Agents in 
Principal Cities 


Invited to Inquire 


Made by Mfrs. of kmamekar 


The Pioneer Manufacturers of HEAVY DUTY 
Industrial Materials Handling Equipment 












856 63rd STREET, BROOKLYN 20, N. Y. 





Responsible Distributors 


SILENT HOIST & CRANE Co. 
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New VERSENE* test kit 
determines total water hardness 
in less than TWO MINUTES 





Now, with this new Versene* water hardness testing kit 
you can determine the hardness of your own boiler, proc- 
ess or tap water as easy as ABC—in less than 2 minutes. 
Anyone who can tell red from blue can make this scien- 
tific versenate test and be accurate within one grain of 
hardness per gallon. 
Handy, sturdy, pocket-size plastic kit contains 3 vials of 
chemicals and one combination measuring and mixing 
vial. More than 50 separate tests can be made, depending 
on water hardness. Complete instructions. Refills available. 
Order The New Versene* Water Hardness Testing Kit to- 
day. $5.00 Postpaid. Send Checks or M.O. No C.O.D.’s. 
Money Back Guarantee. 
We also manufacture and supply Inhibited Indicator and 
Di Sodium Versenate (the di sodium salt of ethylene diamine 
tetra-ucetic acid). These are the reagents used in the Ver- 
senate (Schwartzenbach) Method for the determination of 
Water Hardness. 

Di Sodium Versenate 


50 g. $2.00 100 g. $3.00 500 g. $10.00 
Inhibited Indicator 
100 cc $1.00 250 ce $2.00 500 cc $3.00 1000 ce $5.00 


BERSWORTH CHEMICAL COMPANY 


FRAMINGHAM, MASSACHUSETTS 
*Trade Mark 











Jobs Too Tough 
For Ordinary Hose 


DO YOU NEED FLEXIBLE HOSE THAT WILL 
SURVIVE THE MOST EXTREME CONDITIONS? 


@ Then weigh the fact that ATLANTIC metal hose has successfully 


conveyed liquified gases at —!183°C and —253°C while flexing 
at 5 cycles per second. 
In another application, ATLANTIC designed hose with a burst- 
ing pressure of 3000 psi min. for use in an 
atmosphere of red fuming Nitric acid. 
There is an ATLANTIC flexible metal hose 
for every known application. Our engi- 
neering department will cooperate in 
new design problems. 














Seamless or interlocking flexible metal 
hose in bronze, steel, stainless steel, 
monel. '/g"-36" 1.D. inclusive. Stand- 
ard or special couplings, flanges, 
nipples, fittings. 
See our Catalog in Sweet's File 
for Product Designers. 


ATLANTIC 
METAL HOSE CO., INC. 


124 West 64th St., New York 23, N.Y. 


Write 
for 
Catalog 
100. 
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© FOR GAUGING LiQuips 
OF ALL KINDs 
AUTOMATIC 
* APPROVED py 
UNDERWRITERS: 
LABORATORIE< 
: ee 


° 100° 


P1000 







LIQUIDOMETER 


“QUIDS worTH STORING | y 
ARE WORTH MEASURING 


WITH A 


J 
LIQUIDOMETER 


Fank GigE 


WRITE FOR COMPLETE DETAILS 


tHe LIQUIDOMETER core 


me), [CS -, o e 











36-32 SKILLMAN AVE., 
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ITS ANGLE NOSE IS 


STRONGER 


PATS. APPLIED FOR 





Y; 


& E 
= 
MODEL ¢ 2 
720 . 


The ang!e-form, ribbed nose of the "HALLOWELL”™ UNI-TRUK 
is made of heavy pressed steel. Triple-welded to frame, 
it gives extra strength at points of greatest stress. 


The light weight UNI-TRUK handles all but the heaviest 
hand truck jobs, gets more work done faster. One and two- 
handle modeis. Stair-climbers available. 


Send for Form 757-1 
“TRY ONE AND YOU WILL BUY MORE!" 


HALLO WELL) 


MATERIALS HANDLING EQUIPMENT 
STANDARD PRESSED STEEL CO. 








JENKINTOWN 39, PENNSYLVANIA 


SP 
AIR YOUR TROUBLES! 


Tell your cleaning troubles toa 
CLEMENTS-CADILLAC blower- 
suction cleaner, and the battle 
against Dirt, Dust, and Grit is 

won. A blast from this power- 




















tul weapon routs the enemy 
from every crack and 
crevice of machinery 
and equipment. Use 
it for all hard-to- 
get-at cleaning 
jobs. 





SAVE 


TIME » MONEY 
NE Made in 5 models 


with attachments for 


»very cleaning job 
PORTABLE COMBINATION 
BLOWER-SUCTION CLEANER 


CLEMENTS MFG. CO. 


6628 S. NARRAGANSETT AVE. CHICAGO 38, ILL. 
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‘New Farval Spray Valve 


METERS LUBRICANTS TO SLIDE 
SURFACES AND OPEN GEARING 


B* an ingenious adaptation of 
the familiar Farval Dualine 
Valve, either grease or oil is sprayed 
through a nozzle—onto any desired 
area, in any amount, at any interval. 





The new Farval Spray Valve can be 
added to a regular Farval Dualine 
Lubrication System wherever com- 
pressed air is available—or a com- 
plete system of spray valves may be 
installed, served by either manual or 
automatic pumping unit. 


Farval Spray Valves have been 
thoroughly tested in service on a 
wide variety of machines and equip- 
ment, supplying lubricant efficiently, 
economically and safely to open 
gearing, slide surfaces and other 
areas where Farval closed systems 
are not readily adaptable. 


For full description with dia- 
grams, get Farval Bulletin No. 60. 
The Farval Corporation, 5253 East 
80th Street, Cleveland 4, Ohio. 


FARVAL 
1. a 


PP CENTRALIZED: | 
\ SYSTEMS OF — 


sg LUBRICATION 


FLOORS 





Write for this 
FREE bulletin io 











PATCH 
WITHOUT 


HALTING 
TRAFFIC 


No longer is it necessary 
to close off an area of 
concrete floor while = 
waiting for newly in- 
stalled patches to set. 
Flexrock offers a new 
plastic repair material 
which is ready for traf- 
fic almost the moment 
it's put down. 


Tamp Smooth! Truck Over Immediately! 


No waiting! Simply shovel INSTANT-USE into hole or 
rut — tamp — and your floor is restored to solid smooth- 
ness. Tough INSTANT-USE is ideal for repairing cracks 
and breaks due to relocating machines .. . or for com- 
plete overlays. NOTE: Plasticizer makes INSTANT-USE 
easy to scoop out of container . . . easy to level, to 
tomp, to use! 


MAIL COUPON for FREE TRIAL OFFER and 
HAND BOOK OF BUILDING MAINTENANCE 













Offices in 


FLEXROCK COMPANY principal cities 


3605 Filbert St., Philadelphia 4, Pa. 


Please send me complete INSTANT-USE informa- 
tion, details of TRIAL ORDER PLAN and HAND BOOK 
OF BUILDING MAINTENANCE—no obligation. (Clip 
and attach Coupon to Co. letterhead) 


Name 
Company 
Address 


poccccc ss 











new 


HIP-POCKET 


TROUBLE- 
SHOOTER 


’ FOR THE ELECTRICAL 
MAINTENANCE MAN 


AMPROBE 


snap-on volt-ammeter 





Look what you can do with this 
one pocket-size instrument: 
Determine load conditions 
without having to shut down 
equipment. Spot motor over- 
loads and underloads. Diag- 
nose trouble calls faster, 
under actual load. Measure 
voltage at motor terminals. 
Set overload relays. Load bal- 
ancing, etc. 





reads current without 
interrupting service! 













ov Send for 16-page manual: “How 
=e to Make Your Job Easier With An 
AMPROBE.” Pyramid Instrument 
e 2 he \ Corp., 49 Howard Street, N. Y. 
e Vat at ranges 13, N. ¥. (Export Dept.: Morhan 
4 et curre e ranges Exporting Corp., 458 Broadway, 

~ mona ae vole (of full N. Y. 13. Cable: Morhanex.) 

an ~ 


+ Aectredetection)y accented 


Complete with 
¢ id-prov o daily use! $ 4 & 50 leather case and 
° Fielousands it oo only = voltage test leads 
—"s- ygue 


A PYRAMID INSTRUMENT ) 


sol -6 
<9 opel 710/250 
Volts: 150/600 v' 
C] models © 














“ECONOTHERM’’ 
AUTOMATIC PACKAGED UNIT 
OIL OR GAS FIRED... 


Self-contained unit, shipped complete with 
all equipment necessary for low cost instal- 
lation. Exclusive features assure low fuel 
and maintenance cost. Write for catalog 


NATION-WIDE ORGANIZATION OF SALES 
AND SERVICE ENGINEERS 


THE DUTTON BOILER DIVISION 


Hapman - 


Pitta Co. 


HOT WATER AND STEAM GENERATORS FOR HEATING, PROCESSING OR POWER 





606 GIBSON ST. KALAMAZOO, MICH. 
SERVING INDUSTRIES FOR 70 YEARS — 1880 - 1950 
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Self-operated Farris Stacon Temperature Regulators* make pos- 
sible unheard-of control accuracy—te within plus or minus 1 deg. 
How? Because liquid in the bulb flashes to vapor in power 
bellows. Steam does 99 per cent of the work . . . instantly. Balanc- 
ing bellows eliminates spring counterpoise and packing glands 
. . + prevents response to variations in steam temperatures. . . 
provides free-floating valve disc. 

Compact, trouble-free, dirt-proof, hermetically sealed Stacon 
Regulators operate consistently in the worst possible surround- 
ings—require no maintenance. To learn more about the most 
sensitive, accurate, economical temperature regulator available, 
write for Stacon Bulletin 50-1000. 


® 6690 
Farris Stacon Corp. 


433 COMMERCIAL AVE. PALISADES PARK, N. J. 


*Patented 








LOOSE BOLTS 


Bolts with worn threads—undersize bolts in oversize 
holes—bolts passing through thin walls—bolts holding 
ill-fitting cast flanges—all can be tightened firmly with 
quick-setting Smooth-On No. 1 Iron Cement. Use it, too, 
to lock nuts tight, and to cover and protect countersunk 
bolt heads in metal or wood. These repairs stay tight 
because Smooth-On expands slightly as it hardens. Buy 
Smooth-On No. 1 in 7-0z., 1-lb., 5-lb, 20-lb., or 100-Ib. 
size and keep it handy. If your supply house hasn’t 
Smooth-On, write us. 


$O-291 
F oe E E REPAIR HANDBOOK 
_————! 


40 pages filled with time-saving, money- 
\\ saving repairs on plant, shop and home 
CEMENTS |} equipment made with No. 1 and other 
Smooth-On Cements. Drop us a line for 
YOUR free copy. 


2 SMOOTH-ON MFG. CO., Dept. 19 
sacar car toe 570 Communipaw Ave., Jersey City 4, N. J. 





Do it witti SMOOTH-ON 


THE IRON CEMENT OF 1000 USES 
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REBUILT MACHINERY -- USED EQUIPMENT => 





Partial Table of Contents 


Water: Supply, Utilization and 
Conservation 

Waste Disposal 

Outside Air Pollution 

Industrial Hygiene (Inside Air 
Pollution) 

Long Range Planning for Future 
Expansion 

Materials of Construction— 
Handling, Working and Convey- 
ing Corrosive Materials 

Engineered Materials-Handling 
Systems (Bulk Materials) 

Standardization of Parts 

Instrumentation 

Power Generation and Distribution 

Power Utilization 

Lubrication of Plant Equipment 
Machinery 

Process Steam Generation 

Process Steam Distribution 

Maintenance of Plant and 
Equipment 

Motors and Power Transmission 

Starters, Controllers and Safety 
Switches 

Heating, Ventilating and Air- 
Conditioning 














A Special Report on the 
Plant Engineering Group 
of American Cyanamid Co. 


Another I&P exclusive! 


This is an opportunity you'll want to be sure 
to share with all members of the Plant 
Engineering Group in your organization. 
INDUSTRY AND POWER, the only magazine 
devoted exclusively to the problems and 
interests of the Plant Engineering Group, 
brings you the biggest industrial story of the 
year — a complete report on the Plant Engi- 
neering Group function in the American 
Cyanamid Company. 


Our editors consider as a highest compli- 
ment the privilege of working with American 
Cyanamid's most outstanding engineers to 
prepare this comprehensive report. Take a 
look at the partial list of contents shown at 
the left for an idea as to the all-inclusive 
character of the report that will soon be 
available for your use. Extreme care will be 
taken to present factual, tested data — 
simpified and detailed to be easily adanted 
and put to work by the members of the Plant 
Engineering Groups in the thousands of plants 
reached by INDUSTRY AND POWER. 


Your reqular copy of the January, 1951 issue 
of INDUSTRY AND POWER will be mailed 
to you as always. However, additional copies 
of this important issue will be available for 
the individual use and reference of all mem- 
bers of the Plant Engineering Group in your 
organization. These personal copies should 
be ordered as soon as possible to enable 
us to increase our print order sufficiently to 
take care of all orders. These extra copies 
of the January, 1951 issue of | & P are priced 
as follows: | to 4 copies - $1.00 per copy; 
5 to 9 copies - 85¢ per copy; 10 to 24 copies - 
75¢ per copy; 25 to 50 copies - 65¢ per copy; 
more than 50 copies - 50¢ per copy. 


Reserve your copies NOW by sending 
your order directly to READERS’ 
SERVICE DEPT., Industry and Power, 
St. Joseph, Michigan. 


Watch for the big JANUARY issue of 


INDUSTRY +> POWER 
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FOR SALE 


1—360 K.W. A.C. General Electric Gen- 
erator $2540236, 60 Cy, 480 Volt, 3 
Ph, 150 R.P.M. With Belt Driven Ex- 
citer. 


Direct Connected to 23x28" Chuse 
Four Valve Engine $1471, 150 R.P.M. 


Complete Switchboard Panel and 
General Electric Diactor Regulator. 


All in Very Good Shape 


1—33.6 K.W. A.C. General Electric Gen- 
erator $308632, 60 Cy, 480 Volt, 3 Ph, 
300 R.P.M. Belted Exciter. 


Direct Connected to 10"xi0" Ideal 
Piston Valve Engine #3469. 


Complete Switchboard Panel and 
General Electric Diactor Regulator. 


I—75 K.W. A.C. Electric Machinery 
Generator £77007, 60 Cy, 480 Volt, 
3Ph, 277 R.P.M. With Direct Con- 
nected Exciter. 


Direct Connected to 14"xi4" Enter- 
prise Piston Valve Engine £1495. 


Complete Switchboard Panel and 
General Electric Diactor Regulator. 


In Very Good Shape 


2—Cummines, 100 H.P., Six Cylinder, 
1200 R.P.M. Diesel Engines. 


Direct Connected to 50 K.W., 3 Ph, 
60 Cy, 480 Volt, A.C. Generator. 
Belted Exciters. 


1 of These Engines Has Less than 100 
Hours of Service; | Has Less Than 
2000 Hours of Service. Both Complete 
Switchboard and Regulator. 


1—Fairbanks Morse, 20 H.P., Two Cylin- 
der, 1200 R.P.M., Diesel Engine. 


Direct Connected to Fairbanks Morse 
12 K.W., 3 Ph, 60 Cy., 480 Volt, 1200 
R.P.M. Generator. Belted Exciter. 


Complete Switchboard Panel and 
General Electric Diactor Regulator. 


Good Shape 
1—Electric Machinery Co. A.C. Genera- 
tor, 286 amp., 3 Ph., 60 Cy., 440 Volt, 
450 R.P.M. Stub Shaft and Direct 


Connected Exciter. 
Good Shape 
1—Motor Generator Set. Allis Chalmers’ 


A.C. Motor, 40 H.P., 3 Ph., 60 Cy., 
220 Volt, 900 R.P.M., 98 amp. 


Direct Connected to 30 K.W., 220 
Volt, 120 amp., D.C. Generator, 900 
R.P.M. With Starter. 


Good Shape 


i—Engberg Vertical Piston Valve Engine 


Direct Connected to 25 K.W., A.C. 
Generator, 3 Ph., 60 Cy., 220 Volt. 
Belted Exciter. 


Good Shape 


THE WABASH SCREEN 


DOOR COMPANY 
2222 Elm Street, S.E. 
Minneapolis 14, Minn. 
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Assures 
Positive 
Distance 
Reading 
of 
Liquid 
Levels 


JERGUSON 
TRUSCALE 
GAGE 


HE modern design JERGUSON 
TRUSCALE GAGE gives new 
accuracy for reading of liquid levels 
in boilers, deaerating tanks, etc. 























Here is the distance reading gage 
which incorporates all of the newest 
engineering features! The Jerguson 
Truscale has exceptional sensitivity, 
with the ability to register changes 
as small as 14 of 1% of range! The 
translucent dial scale is clearly 
lighted from behind, and is easy to 
read. 


The Truscale Gage may be equipped 
with positive alarm system. Lights 
flash and horns sound at specified 
key points when liquid level falls 
dangerously low or rises too high. 
Foolproof anti-surge mechanism 
for use on ships. Available for 
panel, pedestal, or wall mounting. 
It will pay you to investigate. 









JERGUSON TRULEVEL GAGE 


Hydrostatic type distance read- 
ing gage with inverted U-tube 
manometer. Water level always 
visible with space above show- 
ing brilliant red. Built-in fea- 
ture makes possible checking of 
gage accuracy in few seconds. 











Write today for free illustrated 
DATA UNITS on Jerguson Truscale 
and Trulevel Gages 






Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 


Representatives in Major Cities 
Phone Listed Under JERGUSON 
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Boilers and Furnace Construction units ONE OF OUR DEPEN DABLE 
Compressors 


Cleaners & Blowers 


a) | ea LP-GAS STAND-BY PLANTS 





























109 Electrical Equipment 
ag @ STARTS IMMEDIATELY 
Heat Exchangers 
134 —= @ OPERATES AUTOMATICALLY 
* Instruments 
Lcbrtontton @ INTERCHANGEABLE WITH PRESENT GAS 
Maintenance 
143 roam ry . 
Pipe and Fi:tings Over forty plants since V-J Day 
pot on 
- ae For full particulars, write, wire, or call today 
> be Regulators & Controls 
.102 Steam Turbines and Engines 
Tools and Small Specialties 
Sia. H. EMERSON THOMAS & ASSOCIATES, Inc. 
r See ee ENGINEERS © CONTRACTORS 
-.. } on lll P. O. BOX 270 WESTFIELD, N. J. 
“128 
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SPECIAL HARTZELL 
APPLICATIONS FOR SPECIAL 
PURPOSES 


Shown at the right is a 
Hartzell Vaneaxial Blower 


” 


‘‘with casters.”’ Easily 
lifted by two men; com- 
pact; powerful. Specially 
mounted by Hartzell to 
clear fumes from gasoline 
tank trucks before and 


during interior welding 


repairs. An example of 
Hartzell ability to meet 
special needs. If you have 
a product utilizing air- 


movement, or a special 


need, get in touch with’ 


us. We'll work with your 
engineers to give you 


what you want. 


IF AIR-MOVEMENT 
CAN DO THE JOB... 





1,250,000 


CUBIC FEET PER MINUTE 


At the left is shown a 22-foot Hartzell fan on a 
test stand. It isn't a special job. It's a cooling 
tower fan so good, so powerful, so trustworthy, 
that it’s the standard for an industry where huge- 
volume air-movement is a distinct advantage. 
Hartzell builds it. Available in 3’ to 22’ diam- 
eters. 


Hartzell ventilation systems are efficiently han- 
dling factory ventilation problems everywhere. Op- 
erating costs are low, and Hartzell systems remain 
trouble-free year after year. Ventilation, to Hart- 
zell, includes dissipation of heat, fume and dust 
concentrations, as well as duct and ductless air- 
change systems. But Hartzell does many things, 
where air is concerned, in addition to ventilation. 
If you need air-movement for any purpose, get 
Hartzell engineering on the job. 





There is a Hartzell field representative near you. 
If you don’t know him, drop us a line; we'll send information 
he’ll be there promptly, as you wish. 


——— CLIP — and mail now 


Name 





Compony—__.. 


I, Ee 


City & State_ 


PROPELLER-TYPE FANS AND BLOWERS—ROOF 








HARTZELL 


PROPELLER FAN CO. 


DIV. OF CASTLE HILLS CORP. 


PIQUA, Dept. B OHIO 


VENTILATORS—UNIT HEATERS © ENGINEERING OFFICES IN PRINCIPAL CITIES 
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